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THE WEEK IN IRON CIRCLES. 





There is but little change in the general condition of 
the market. Prices remain firm, and, while most of 
the sales are for small lots, there are an increased number of inquiries 
for round lots, and the prospects are encouraging, as will be seen 
from the reports from our correspondents from the leading trade 
centers of the Central West. The market is steady at Cincinnati, 
but exhibits no buoyancy. The business of the week has been 
chiefly in small lots, at figures satisfactory to sellers and buyers. 
Some speculative lots of Southern irons passed off the market at 
figures somewhat below those demanded by the stronger furnace 
companies. While not “bad rubbish,” it is “ good riddance.’”’ The 
large advance in coke and stiffening of prices of Lake Superior ores 
necessarily tend to harden prices of Northern pig iron, and the 
depression so apparent in Bessemer last week has been arrested by 
these stimulants. Most of the Southern furnaces are still comfort- 
ably sold ahead, and are not urging sales except at full prices. The 
strike of the miners at the DeBardeleben mines threatens to spread 
and become general, which would close down, in consequence, per- 
haps twenty stacks. The inactivity in the market at Detroit for 
nearly all grades of metal, write Wm. F. Jarvis & Co., has appar- 
ently come to an end, for numerous inquiries have been made, and 
these for considerable lots of iron of almost every grade. Many of 
the Eastern buyers of Lake Superior charcoal seem imbued with the 
fact that now is the appointed time, and if their inquiries are satisfied 
by the sellers, some large blocks of this iron will be placed before 
the first day of March. There has been an undercurrent of small 
orders all the time, but no large business has been in prospect for 
Lake Superior charcoal during this month until now. The raising 
of the price of coke has had the effect already of stiffening foundry 
iron. There are no new developments of special moment in the 
market at Louisville since the last report. Sales have been-in about 
the usual quantities, with the exception of a few transactions 
reported at considerably above the average tonnage of individual 
sales for several weeks. ‘These were made in both the line of char- 
coal and coke irons, the larger transactions being in the former. 
The general features of the market remain unchanged and there is 
no quotable alteration in prices. Notwithstanding this, some of the 
furnaces adhere firmly to recently agreed prices, thus defining their 
confidence in a more active buying spirit in the near future. The 
reduction in freights brings the buyers’ and sellers’ views closer 
together, but there is still considerable difference between them, 
While actual the sales at St. Louis are chiefly on a car load basis, 
there is a sub-current of inquiries, which points to better business 
ahead. Favorable reports from other markets, and the strong posi- 
tion sustained by furnaces, tend also to strengthen this market. The 
settlement of the wages disptite in the Connellsville district removes 
adisturbing element, whilst increasing the price of best foundry 
coke forty cents per ton. The week at Buffalo has been compara- 
tively dull. Prices, however, remain firm, the furnaces generally not 
being urgent to sell at anyconcession, The condition of the market 


General Features. 





has changed but little at Chicago since last week’s report. The gen- 
eral phase of the situation looks promising—Lake Superior charcoal 
irons particularly so. The market at Pittsburgh is in about the same 
condition as at last report, and prices have undergone no change. 


For lack of legitimate news regarding the market, it 
has become a habit, on the part of outsiders, to specu- 
late upon possibilities and to spring them on the trade as facts. 
Among these rumors is one that claims the existence of a well-defined 
scheme to change the present system of selling the Lake Superior 
iron ore, by concentrating all the sales in Milwaukee, doing away 
with the Cleveland sales agents and saving all the commissions 
which, for 1890, are estimated at $900,000, or two per cent. on the 
total output of $40,000,000 worth of ore. In aid of this proposition a 
long array of figures is cited, intended to demonstrate that the change 
is demanded by the interests of Milwaukee and that, since a large 
portion of the combined mining stocks is held there, the transfer is 
not only needed, but will go into effect beforelong. The Milwaukee 
parties may, no doubt, desire such a change, but the rumor has not 
the least foundation, and amountsto the veriest nonsense. While it 
is true that the aggregate commissions represent a handsome amount, 
they play but a small part in the business of selling iron ore. When 
the mining interests were scattered, it was the sales agents who 
advanced the funds for carrying on the business, and although many 
of the mines are now in strong hands, there are yet few, if any, that 
do not require assistance at the hand of their banks at some season 
of the year. Hence there is no saving on that account, since the 
amount of interest charged bv the sales agent is exactlv the rate of 
discount exacted by the banks—seven per cent. But thereis beyond 
all this a powerful factor that will keep the sales system right where 
it is. The buyers and consumers of iron ore are in close proximity 
ot Cleveland, and can be handily reached here. Some ore goes to 
Chicago and its vicinity, but the amount of ore disposed of there is 
very small indeed, as compared with the Ohio and Pennsylvania 
buyers. This is the natural market for the Lake Superior ore, even 
though Milwaukee owned one-half of all the mining stocks. Halfa 
dozen of the largest mines sell their ore direct to the consumer at 
present, to the exclusion of commissions, and they are located in 
Cleveland. Even were there a remote possibility of moving the sales 
offices to Milwaukee, there would still have to bea local agent in 
Cleveland for each mine, paying freights and looking after the details 
of dockage, charters, railway forwarding and dozen other purposes. 
The Milwaukee banks are said to be primarily engaged in preaching 
the new gospel. Whether or not they will succeed will transpire 
somewhere along the Twentieth Century. 

While there is nothing tangible upon which estimates 
may be based in the absence of sales, there is gener- 
ally a stronger feeling, and the idea prevails that the recent 
slump in the business will be wiped out in the near future by a 
material and healthy advance, brought about by the natural demand, 
and the restored confidence on the part of consumers. Barring the 
unsettled condition of the coke question, furnace-men have little to 
complain of even now, the price of No. 1 foundry being firm at 
$19.50, and better, on a cash basis, at Valley stacks, while 
mill iron brings $18 readily. There is considerable inquiry for 
foundry iron by large consumers, who, up to this, have been cover- 
ing their immediate wants by car load and fifty-ton purchases, but 
who are now ready to entey the market and buy their supplies for 
three or four months ahead. Little is doing in the Bessemer line as 
yet, but an active movement is predicted for March. 

Old American rails have taken a tumble, and are now 
offered in great plentitude at from $26 to $26.50. 
Wrought scrap is strong at $21, and car wheels are dull at $20. 
Despite the temporary weakness of the bar iron 
market, caused by the dumping of large quantities of 
material by the smaller mills, prices remain fairly good, and the 
continued demand will soon wipe out surplus stocks. Sheets are 
still scarce and high, 


Iron Ore. 


Pig Iron. 


Scrap Iron. 


Merchant Iron. 
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BRITISH CAPITAL AND AMERICAN INDUSTRIES. 


Mr. Erastus Wiman, who always writes interestingly, gives us 
his views on the above subject in the February North American 
Review. The drift of his article isto show that the British investor’s 
operations in America are of no more importance to the world than 
are his investments in other lands; that, whether it is to construct a 
railroad in India or a canal in Bulgravia; whether it is to open and 
work a gold mine in the Transvaal, or to develop the great tin mines 
of Harney Peak, in Dakota; whether it is to dig for rubies in South 
Africa, or to profita Dundee Scotch shareholder in an Illinois cor- 
poration by affording lodging on a Pullman car in any part of the 
North American continent—no matter how, where or when the 
profits are made, the Briton somehow or other participates. All of 
this comes about because the returns from these investments are 
constantly flowing back to Great Britain, in an ever-increasing 
stream of wealth, which, unable to find profitable re-investment at 
home, is compelled to seek it abroad; hence, the United States, con- 
spicuous among nations for its expansive power, presents a most 
inviting field, which the English capitalist is not slow to observe and 
profit by. This, and nothing more, as to the reasons for the recent 
important industrial movements that have lately taken place on this 
side of the Atlantic. The question is, Does Mr. Wiman’s explana- 
tion explain ? 

Equally short of a full statement of the case is his enumeration 
of the principles which guide British investors in buying up Amer- 
ican plants. He groups them under three heads, as follows: First, 
that the greatest possible pains is exercised to secure the most 
exhaustive investigation of the properties to be taken over; second, 
that the control of the organization is irrevocably placed in the 
hands of the English parties who represent the new money put into 
the business; third, that the utmost precaution is taken to secure the 
continuance of the services of the vendor and his staff for the per- 
petuation of the success of the business, by not only insisting upon 
a contract for their continuous employment, but by their retention of 
a large proportionate interest. 

We are prepared, upon the best of authority, to say that a fourth, 
and prime essential, he entirely omits, viz.: In negotiating these 
purchases, the inquiry is invariably made: Can several similar estab- 
lishments be grouped in the deal, so that, virtually, a monopoly can be 
secured in the line of manufacture dealt with? Tetany one who doubts 
this study the deals that have been made during the past six months. 
The question again arises, Does Mr. Wiman get into the true merits 
of the case? Does he satisfactorily answer the inquiries of thinking 
men as to the object, trend and probable outcome of the new move- 
ment? We think not. 





AMERICAN COKE FOR EXPORT. 


‘““One swallow does not make a summer,” even in this phenom- 
enal Winter, and one contract for 30,000 tons of American coke, for 
delivery in Belgium, does not imply a rush of European buyers to 
our coke regions, but the fact is significant, nevertheless. Just how 
far the present movement will go, or just what inducements may be 
presented other foreign manufacturers to supply themselves with this 
prime American fuel, is not apparent, but it is too much to expect 
that anything like a permanent demand is thus signified. Colonel J. 
M. Schoonmaker, than whom there is no better informed operator in 
the coke trade, is of the opinion that, the foreign coke trade will not 
amount to much, at least for yearstocome. ‘The obstacles in the 
way are: The bulky nature of the material, the high ocean freights 
charged and the unwillingness of vessel-men to drop other assured 
articles of transportation in order to go into the uncertainties of the 
export coke trade. To export the coal, and coke it abroad, is more 
feasible, but American coke-workers would not be benefited thereby. 
On the whole, the prospects in the direction indicated are none of the 
best, according to the present outlook. 





HARNESSING THE POWER OF NIAGARA. 


What has been the dream of theorists, and the futile effort of 
insufficient business capacity, seems soon to reach realization. On 
February 10, it was announced that the Niagara River Hydraulic 
Tunnel, Power and Sewer Company would, within the next thirty 
days, begin the construction of its main tunnel, 2’ miles long, 
with a view to carrying out its extensive plans in connection with 
the utilization of the water power of Niagara River above the Falls. 
The ground above Niagara, where the factories of the company are 
to stand, has already been bought by the company. ‘The estimate of 
cost for tunnel, twenty-four cross tunnels, twelve raceways and bulk- 
heads and necessary masonry, timber, walls, etc., is $2,250,000. It is 








to convey this power as far as Buffalo (twenty miles) for lighting 
that city with electricity, and new ways of using and conveying the 
inexhaustible force of Niagara river, it is thought, will be discovered 
in the future. It is estimated that if thirty mills, of 500 horse-power 
each, are built, it would pay five per cent. upon a capital of $3,000,- 
ooo, while if all the privileges were taken, the result would pay the 
interest upon a large block of bonds and a handsome return upon 
the stock. One of the best known banking houses in Wall street is 
said to be deeply interested in this undertaking. 

To the economic mind, it has always seemed a great pity that 
the immense water-power of the Niagara River should be allowed 
practically to go to waste, and the present scheme will be watched 
with keen interest by mechanical men all over the country. 





SHIP-BUILDING NOTES. 

The announcement that the Pennsylvania Steel Company will 
immediately begin operations on its proposed ship-yard at Sparrow 
Point, near Baltimore, serves to draw fresh attention to the rapid 
advances now being made in the American ship-building industry. 
The recent organization of a strong company to establish an exten- 
sive ship-building plant at Chicago; the more recent contract for 
steel plates given Carnegie, Phipps & Co., of Pittsburgh, by the 
American Steel Barge Company, of Duluth; the statement that the 
historic ship-yards of Bath, Maine, will soon hegin the erection of 
a plant for the construction of iron vessels; the great activity in the 
Government navy-yards and along the Delaware River, and, lastly, 
the announced intentions of the Pennsylvania Steel Company, are 
all most significant ‘‘straws’’ showing which way the industrial 
tide is setting. 





To keep track of the many evidences of the growing importance 
of the ship-building industry of the Great Lakes is difficult, owing 
to the rapid movements made by our enterprising ship-builders. 
The work undertaken by the American Steel Barge Company, for 
instance, marks a new era in the development of the modern steel 
ore-carriers. Those of our readers who studied the diagrams and 
outlines of the queer cigar-shaped vessel designed and built by 
Captain McDougall, of Duluth, and illustrated for the first time in 
these columns, will be interested in learning that two similar craft 
have since been constructed and successfully sailed, and that the 
barge company propose to begin the building of a large number in 
addition, two or three of which will be used for the coal trade of the 
Atlantic coast. The company in question expect to turn out a com- 
pleted vessel every thirty days, at a cost of $75,000 each. 





But our ship-builders are not alone capable of turning out vessels 
suitable for the coastwise trade—they are also building them for 
our South American neighbors as well. In this case, Pittsburgh is 
entitled to the distinction of pioneering a work that may sometime 
reach considerable proportions. The two steel steamboats in question 
are being constructed under the superintendence of Commodore 
Arthur Stegman, of the United States of Colombia. The boats are 
stern wheelers. The larger one will be one hundred and thirty-eight 
feet long, twenty-seven feet beam and four feet depth of hold, and 
will be put in service on the Magdalena and Cauca rivers. The other 
will be seventy-four feet long, sixteen feet beam, two and a half feet 
depth of hold, to be used on the Lebriga. The boats will be built to 
run fourteen miles an hour, and will be fitted with compound engines 
of the most improved type. When finished they will be shipped by 
rail to New York, and from there will go by steamer to their destina- 
tion. The cost of transportation almost equals the first cost of the 
boats. The first one taken down, however, about eighteen months 
ago, paid for itself inside of a year. 





In the line of progress, may be mentioned the fact that one 
Cleveland ship-yard has just made the first steel mast ever used ona 
fresh-water vessel, and that another yard has contracted for the largest 
steel steamship ever set afloat on the Great Lakes. 





Without any desire to introduce ‘‘ odious’’ comparisons, it may 
be remarked that the English ship-building interests are ina very 
bad way at present. Reports from abroad indicate that the month 
of January has brought with it a complete change in the tone of the 
ship-building market. So far as can be reliably ascertained there 
have been hardly any new orders placed in the kingdom since the 
year came in, and from the opinions that are now obtaining in ship- 
ping circles as to the outlook for freights, there appears no prospect 
of any great accession of contracts for a time to come. The London 
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Economist reports that on the Tyne there have been only one or two 
boats placed, and in Scotland the total new tonnage for the month 
does not exceed 5,000 tons, one of the poorest totals on record. In 
January, 1889, the new tonnage reached 29,000 tons. Some builders 
state that they are not having a single inquiry. There is still, of 
course, a very large quantity of work in hand, some yards having a 
full year’s work booked. Should the price of material come back 
substantially, it is likely one or more of the large steamship lines 
will go in for new steamers. Some of the boards have had the ques- 
tion of building under consideration, but have postponed action until 
values get easier. 





SOUTHERN RAILROAD COMBINATIONS AND IRON FREIGHTS. 


Unquestionably, the rapid extension of the market for Southern 
irons throughout the North has been due, in a very large degree, to 
the liberal policy of the Southern railroads in the matter of freights. 
Just how long these favorable conditions would be maintained has 
been a question; but recent events in the South would seem to indi- 
cate that higher freights are at least a possibility of the near future. 
Among other telegraphic items of the week, which, perhaps, has 
escaped general notice, is the announcement of a gigantic railroad 
consolidation, by which some 1,300 miles of rail have been brought 
under control. ‘The roads interested in the deal are the Chattanooga, 
Rome and Decatur, the Seaboard Air Line, the Marietta and 
North Georgia and the Decatur and Canton roads. This may mean 
much to the iron interest of the South. At any rate, it will not be 
long before events will demonstrate the correctness or incorrectness 
of this surmise. 





COMBINING THE AXE AND TOOL INTERESTS. 


The event of the week has been the completion of the organiza- 
tion of the American Axe and Tool Company. This corporation, 
according to the press dispatches, has succeeded in purchasing all the 
axe manufacturing concerns in the country, save one, and in the 
future all orders for axes, both domestic and foreign, must be supplied 
from the American Company, which will designate which of the sev- 
eral factories, who are in the trust, shall make the specific brands 
called for by the various industries. There are about thirty-five axe 
factories in the United States, and they turn out 700,000 dozen axes 
per year, and employ 6,000 men, at an expense for labor alone of 

2,400,000. The names of the leading and heavy concerns in con- 
nection with the new organization gives reason for predicting its per- 
manency, and the next point of interest is its probable effect upon 
the hardware trade. 





WIRE nails continue to make surprising raids on the market. 
Recent trade reports indicate that within the past month or two the 
demand for wire nails has grown out of all proportion as compared 
with cut nails. It had been assumed from the progress of trade 
during the past year that wire nails had won for themselves a per- 
manent footing, which could be measured at nearly half of the 
Western demand for nails. Orders received almost invariably called 
for an equal amount of cut and wire nails. Now, however, a some- 
what sudden change has occurred. Wire nails seem to have grown 
in popularity in sections which had been slow to adopt them. The 
consequence is that jobbers are finding wire nails freely called for, 
while cut nails are only moving in about the quantity usually called 
for at this season. It is possible, as a contemporary remarks, that 
the present movement in wire nails is merely a spurt, without special 
significance, but it is being closely watched by the hardware trade to 
see what it really means. 





Tur New England manufacturers who, no doubt sincerely, 
signed the petition for free coal and ore, and a reduction of the duty 
on pig iron, are like the child that wanted cake to cure its fever: the 
proposed remedy would not reach the case at all, while the family 
larder would have been drawn on to no good purpose. 





Discussion of the proposed Pittsburgh and Lake Erie ship canal 
project continues to claim first attention down the Allegheny and 
Shenango valleys. Thus far Cleveland has taken very little interest 
Init. Perhaps the canal will never be built ; but what if it should be 


and Erie or Ashtabula should become the northern terminus, what 
then ? 





SCOTCH pig iron warrants have taken another tumble, this time 
to 51 shillings 4 pence, two failures in iron circles having unfavorably 


affected the market. Still the gay dance of the London speculator 
ges on, 








CONDITION OF THE BLAST FURNACES OF THE UNITED STATES. 





February 1, 1890. 


[CONDENSED FROM THE AMERICAN MANUFACTURER.) 
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PITTSBURGH and Chicago (represented in the official statistics as 
Pennsylvania and Illinois) now constitute the two great steel-rail-pro- 
ducing centers of the United States, beyond all hope of competition. 
In 1888, out of a total production of 1,529,832 net tons, Pennsylvania 
made 911,206 tons; Illinois, 488,639 tons and other States, 129,987 
tons. In 1889, out of a total of 1,644,234 tons (only 102,145 tons in 
excess of the previous year) Pennsylvania produced 1,102,517 tons; 
Illinois, 520,054 tons, and all other States combined, only 21,663 tons. 
In other words, Pennsylvania and Illinois turned out over 98 per 
cent. of the total product. 





WE hardly think the reported movement to sell Lake Superior 
iron ores at first hands in Milwaukee, thereby doing away with the 
Cleveland ore agents, is worthy of serious consideration. Cleveland 
is the natural market for these ores and will be for years to come. 
‘Carrying coals to Newcastle’’ would be as nothing compared with 
inducing the buyers of the Hocking, Shenango, Mahoning, Allegheny 
and Eastern districts to go several hundred miles further than they 
do now for their supplies, with no corresponding advantage. 





AND now steel beams for architectural purposes are being fur- 
nished more cheaply than cast work can be turned out by archi- 
tectural foundries. A contract for $125,000 worth of beams and col- 
umns, which went to a steel manufacturer at Chicago last week, 
substantiates this. 


THE productive capacity of blast furnaces in the United States 
continues at about 175,000 tons per week, having hovered about that 
figure for the past sixty days. 





Thr only class of manufacturers to whom the present open 
inter seems an unmitigated Wboon are the makers of ice-refrigerat- 
ing machinery. 





A HORSESHOE in sections, with elastic cushions between and rivets con- 
necting the sections, making a shoe which will yield to the jar of a horse while 
traveling over rough roads, is the new patent of two Wisconsin men. 


"Tum IRON “TRADE ReEvIEw. 











ARR NNiae ke eel 








INDUSTRIAL PARTNERSHIP. 





Profit-sharing isa step forward, both natural and necessary, “in the evolu- 
tion of the wages system.” But two or three of the most forcible, as they are 
also the most recurrent, objections to this development derive their apparent 
strength from a very obvious criticism on the name of it. Profit and loss are 
the Siamese twins of business. If one is mentioned, the other immediately 
presents itself to the mind. Hence, the one commonest of objections to any 
scheme of profit-sharing is that it does not mention the sharing of losses by 
the employe. Because loss is not associated with “ profit” in the name of the 
method, it does not by any means follow, however, that no provision has been 
made, in fact, to remedy the inequity which it requires no keenness of mind 
to detect on the surface. The employe contributes hand-labor, qualified by a 
varying amount of intelligence, to the joint undertaking, to which the cap- 
italist has given money and the employer industrial and commercial skill. 
For this hand-labor he receives, under the common wages system, a fixed 
return by the day or week. Hecan expect nothing beyond this in the shape 
of a share, however small, in the net profits after all expenses for interest, 
salaries, wages, reserve, depreciation and repairs have been met. Let us sup- 
pose that his employer admits him to a share in the profits, determined, in all 
its aspects, by the employer, and moderate in size, especially because based on 
acalculation of the probabilities of a series of years. Under the stimulus of 
this additional return, the workman is expected to increase the efficiency 
of his labor, as regards quantity and quality of product, economy, carefulness 
and good order. He does so,and thus makes an extra contribution to the 
business, as compared with the common workman. At the end of the year, if 
it is prosperous, he receives a bonus. This is not a sheer gift; it is a fair 
return, warranted by the nature of the industrial contract and by the state of 
trade, for his increased contribution to the joint urdertaking. But if the year 
has brought no profit to the concern, and no loss, the employe who has put 
forth this extra effort receives no return for it in the shape of a bonus. It is 
thus clear that in a profit-sharing establishment the workman shares losses in 
bad years, even if his wages are not reduced. Furthermore, no wise firm, 
whether giving its employes a share in realized profits or not, neglects to lay 
up a reserve fund out of the profits of good years to meet the probable losses 
of bad times. An annual payment to such a reserve fund precedes any divi- 
dend, in excess of interest, salary and wages, until the reserve has reached a 
perfectly safe size. To its formation the employe, in a profit-sharing firm, con- 
tributes as well as the manager, for if there were no such reserve, the bonus to 
the employe and the profit to the employer would be larger. The workman 
thus adds, in prosperous times, toa fund expressly intended to meet the 
losses of adverse years; in these latter years he suffers a loss of the bonus, 
which measures roughly his unusual exertion as compared with that of the 
simple wage-earner. 

Profit-sharing rests for its justification upon the fact that in the industrial 
department of a business the workmen increase the quantity of the product, 
improve its quality, take better care of implements, economize materials, 
diminish the cost of superintendence, and put an end to labor troubles, in 
view of a promised bonus. The existing evidence going to prove this fact is 
now accessible to every employer, and need only be here alluded to. No one 
claims that profit-sharing gives the workman skillin buying raw material, or 
in selling the finished product. The limit to which the industrial partnership 
should go is thus easily discernible. If the workmen in a productive estab- 
lishment actually make the gains just indicated in quantity, quality, economy 
and good order, then they earn a bonus in addition to wages. If the employer 
chooses, he can make the bonus payable in every year when this gain over the 
usual cost of manufacture is realized, without regard to the results in the com- 
mercial department. The Yale & Towne Manufacturing Co., of Stamford, 
Conn., practice such a system, devised by Mr. Henry R. Towne, to which he 
gives the name of “ gain-sharing.” “It consists in ascertaining the present 
labor cost of a given product, and in dividing equitably with those engaged 
in producing it the gain or benefit accruing from increased efficiency or 
economy on their part.” The industrial department being thus entirely 
separated from the commercial, a bonus to labor might be earned, and would 
have to be paid, in years when the commercial department showed a loss. So 
far as the workmen are concerned they have done all they could to help the 
firm by diminishing the actual cost of manufacture. One part of the gain in pro- 
duction has gone to them, and the other to the firm, both parties being gainers 
so far by the industrial partnership. I was able to report last Spring 137 
establishments of all sizes in Europe and America, in which profit-sharing had 
been in operation from one year to forty-seven. Laterinvestigation by French 
and English authorities on the subject add 17 cases in France and Switzer- 
land, and 2c in England; most of these are of recent date, but some run back 
a number of years. In the United States 6 additional instances have become 
known to me; there are doubtless numerous others in which the firms have 
reason for shunning publicity at present. The number of profit-sharing estab- 
lishments enumerated in my volume should probably be diminished by sub- 
tracting 2 cases, making the number 135. Adding to this list the 17 French, 
the 20 English and the 6 American instances, just mentioned, we have a total 
of 178 profit-sharing houses now. There are also in England 42 productive 
co-operative societies (not counted in my first list) which give the workmen 
a share in the profits. The grand total thus gives 220 business houses in which 
the principle of industrial partnership is to-day fully recognized.—[Nicholas 
P, Gilman, in the Arena for February. 





Distribution of Compressed Arr. 

The distribution of compressed air at Birmingham, England, is now in 
satisfactory operation. The enterprise was chartered in 1884, but various 
causes have operated to delay the completion of the works, and even now only 
about four and a half miles of mains have been laid. At the central station 
there are now three air-compressors at work, each of 1,000 I. H. P., with an 
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auxiliary engine of 150 H. P. for Saturday afternoon and night work. Steam 
is supplied by ten water-tube boilers, gas fired. The pressure in the mains is 
45 Ibs. per square inch. The air is already taken by twenty-six consumers, and 
so many others are preparing to make connections that the engine power will 
shortly have to be increased. The largest engine worked by the air develops 
over 50 H. P., and the uses of the air in the various shops are very numerous, 
A refrigerating chamber is being erected to enable the air to be used for the 
preservation of meats.—[Engineering News. 





Steel Ties Successfully Tested. 

Some of the “ Standard” steel ties have been in service on a quarter ofa 
mile of the Chicago & Western Indiana Railroad for about four months. ‘The 
ties are of channel section, with a block of compressed, preserved wood (on 
end grain) under each rail. Concerning the results thus far reached Mr. J. W, 
Clark, roadmaster of the Chicago & Western Indiana Railroad and the Relt 
Railway of Chicago, says: These ties were laid October 1, 1889. They were 
put in atthe above location on south bound track, for the reason that at this 
point the ballast is very light gravel, which would make the test much more 
severe than if they had been put in at another location of the road. The 
traffic on this section is 80 regular trains in one direction every 24 hours. The 
heaviest engine weighs 96,000 !bs., with 15,000 Ibs. on each pair of drivers. So 
far the ties have given perfect satisfaction, requiring but slight attention, and 
that only when first laid. There are no loose bolts, clips or nuts. It would 
be impossible for me to estimate correctly, at the present time, the saving in 
maintenance, as the ties have not been in service long enough. I believe, 
however, that there will be great saving in maintenance, as the only thing to 
need attention is the bolts and clips, and so far they have shown no indication 
of weakness in any particular. There has been no upheaval of the ties where 
the ground is frozen, and from present indications I hardly believe that such 
will occur. The ties are in good line and surface, and hold the rails in an 
upright rigid position, so that the wear onthe rail head seems to be more 
uniform and even than where wooden ties are used. I am free to say that the 
ties have so far surpassed all my expectations. There seems to be no possi- 
bility of spreading ofthe rails. Should a rail break there would be less liabil- 
ity to accident for the reason that the fastenings hold the rail absolutely firm 
and rigid. I believe that the saving in maintenance that will eventually be 
shown, and the absolute, safe permanent way which these ties make, to say 
nothing of their greater life, will show greatly in their favor. 





Effect ot Stress in Steel. 

In a paper on the behavior of steel under mechanical stress by C. H. Carus- 
Wilson, read before the Physical Society (British), the following conclusions 
are reached: The effect of uniform longitudinal strain on a steel bar is three- 
fold. (1) A strain of the molecules; (2) a strain of the elements; (3) a produc- 
tion of flow by the strain of the elements. The elongation due to flow is the 
strain usually observed, and this may be either recoverable or irrecoverable. 
The strain of an element is made up of a uniform dilatation and a uniform 
shear about an axis parallel to that of the bar, and therefore the flow elonga- 
tion consists of an increase of volume, together with a certain amount of 
sliding. 

The author summed up as follows the general conclusions to which his 
experiments had led him: 

1. Mechanical strain produces an atomic disturbance in a bar, and this 
disturbance increases regularly with the stress. 

2. For small stresses the disturbance is only partly permanent, but as the 
yield point is approached it becomes wholly permanent. 

3. The magnetic properties of a loaded bar are in general different from 
those of the same bar unloaded, but there is a certain stress, or range of 
stresses, over which the bar has the same magnetic properties, whether it be 
oaded or not. 





Steel Not Adapted tor Boiler Stay Bolts. 

Steel, as a material for boiler stay bolts, is not meeting with the unqual- 
ified success that has followed the introduction of the same metal for the plates 
of the boilers themselves. More than one large railroad company has aban- 
doned its use after an impartial trial, and returned to sligo or some equally 
good brand of iron. The objection to the employment of steel is the great 
number of stays which break off after a service of only a few months. In one 
boiler we examined recently, there were no less than 250 odd steel stay bolts 
broken, mostly in the throat sheet and the front parts of the side sheets, 
after being in use nine months. The reason of this short life is undoubtedly 
the crystalline structure of steel and the repeated bendings to which the stays 
are subjected, owing to the difference in expansion between the inner and 
outer fire-box sheets that they brace together. Several expedients have been 
tried with a view to obviating the destructive bending stresses, such as ball 
and socket joints for the stray bolt heads, etc., but nothing has yet heen found 
to answer all the requirements. It is therefore safe to assume that as long 4s 
flat surfaces, stayed transversely by bolts, are employed in boiler work, just s0 
long will there be trouble experienced with breakages—in other words, the 
evil is inherent.—[The Master Mechanic. 





Large Bending Roll tor Mare Island Navy Yard. 

The Niles Tool Works, of Hamilton, have finished an immense armor 
plate bending roll that is to be sent to the navy yards at Mare island, Sat 
Francisco. The tremendous machine weighs, in round numbers, 400,000 !bs, 
and the freight will be something over $10,000. The Cincinnati, Hamilton & 
Dayton has had a number of flat cars built for the transportation of the load, 
and the whole train will be run through to the coast as a special. It is the 
largest single shipment, and the finest machine that ever left Hamilton, a tow! 
where some magnificent machinery is built. 
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STEEL GUNS. 





Whilst in England, France and the United States, the respective processes 
of making guns by built-up wrought-iron coils, by cast iron, reinforced with 
steel rings, and by cast iron alone, were followed, Mr. Frederic Krupp, of 
Essen, had commenced the manufacture of ordnance upon an altogether 
different principle, which, in later years, was to be amalgamated with the 
English, and subsequently with the French system, and from the type upon 
which the most powerful ordnance of the present day is constructed. As 
early as 1851, Krupp had made guns forged out of solid steel ingots, and the 
first example of this kind of gun construction was seen in this country at the 
great exhibition of that year. Following this direction, Krupp gradually 
increased the means of production at his disposal, not only as regards quan- 
tity, but weight also, and at the London Exhibition of 1862 he surprised the 
world by forged ingots of crucible steel, as well as by finished guns, far 
larger than had ever been turned out before in asingle piece; the 21-ton 
steel ingot which he displayed would look but small beside the roo-ton ingot 
that was exhibited last year at the Paris Exhibition by the St. Chamond Co., 
but it was, for its time, quite as marvelous a production. In January, 1861, the 
capacity of the Essen works was considerable, judging from the fact 
that they were able to produce daily two steel ingots suitable for 8-inch 
guns, or larger numbers of smaller bores; they also possessed asteam hammer 
of forty tons, which in those days was of tremendous proportions. Besides a 
number of small calibre guns, which Krupp was then manufacturing in large 
quantities for foreign countries—Belgium, Austria, Russia, etc.—he showed at 
the exhibition of 1862, a 7-inch, an 8.12-inch and a g9-inch gun; the latter was 
then by far the largest gun ever forged solid, and was intended to fire 250- 
pound projectiles ; its weight was 18,000 pounds, and its price about £2,000; 
it was either intended as a breech-loader, or as a muzzle-loader if the breech 
end were closed by a solid plug. This gun was one of a large number which 
Krupp was then making for the Russian Government, an order which included 
5.g-inch guns, besides a quantity of S8inch and 6-inch bores; in addition to 
these, he was also constructing, for the same government, some 11-inch breech- 
loading guns, while others of 15-inch bore were under consideration. 
Although, as was to have been expected, a certain percentage of this class of 
ordnance failed under moderate tests, its general powers of resistance were 
unusually great. In 1862, the British acquired three Krupp breech-loading 
guns, a 20-pounder, a 40-pounder and one of 110 pounds, the latter being of 
7-inch bore. These guns were tested at Woolwich, towards the close of 1862 
and the beginning of 1863, with very favorable results, while on another occa- 
sion a 12-pounder was filled to the muzzle with powder, shot and broken shell, 
and could not be burst. Several years before, in 1857, two guns of similar 
calibre, but not rifled, were also put to extreme test in Paris; these were each 
fired 3.000 times without injury, and afterwards one of them was used asa 
target and thus broken. The other was fired twenty times (after the 3,000 
rounds above referred to) with 6.6 pounds of powder and two shot; ten times 
with 66 pounds and three shot, and six times with 13 2 pounds and six shots; 
after these extended trials the gun was found to be uninjured, and it was 
determined not to test it further. An experimental gun of the same type had 
previously endured 2,000 rounds with heavy charges, when, with a second 
series of tests, it burst with the fourth round. 

About 1863 the Bessemer process was attracting much attention, and great 
things were expected from it for producing gun material. It was not probable 
that at a time when improvements in ordnance formed the burning question 
of the day, Mr. Bessemer would not put the capability of his steel through a 
practical test for this purpose; accordingly quite early in the course of his 
practice—too early for the success of his experiment—he constructed a Besse- 
mer steel gun, of which the principal dimensions were as follows: Length of 
bore, 7 feet; diameter of bore, 4-75.inch; maximum outside diameter, 9.5- 
inch; thickness of walls, 2.37-inch; weight 1,070 pounds. This gun was 
altogether too light, nevertheless it resisted severe tests before it failed. Five 
series of three rounds each were fired with an increasing number of spherical 
shot from two in the first series to seven in the fifth; after these two rounds 
were fired with eight shot, the powder charge being 2.2 pounds throughout, 
the gun burst violently during this last series, owing to the wedging of the 
shot. It should be mentioned that although Mr. Bessemer’s name is but 
slightly associated with the early history of modern ordnance, his influence 
and investigations—to say nothing of the revolution which he had made in the 
steel industry—assisted greatly in the rapid progress of gun construction, and 
it was Mr. Bessemer, who was one of the first to propose to the third Napoleon 
the use of steel for heavy guns in France. In fact at one time it appeared that 
he was going to rank amongst the prominent gun makers of the world, for in 
the London Exhibition of 1862 he showed a 24-pounder steel gun, which was 
the ninety-second that had been made by Messrs. Henry Bessemer & Co.; the 
Prices charged at that time for gun steel varied from 45d. to 6 5d. a pound. 
Both Messrs. John Brown & Co., and Messrs. Naylor, Vickers & Co., of Sheffield, 
manufactured comparatively large quantities of steel ingots for making guns; 
the latter works in 1864 were able to produce 1o-ton steel forgings. A 20- 
pounder Armstrong gun made with a steel tube supplied by Vickers & Co., 
fired ioo rounds with a service charge of 25 pounds and with cylindrical pro- 
Jectiles, increased every tenth round from 20 pounds to 200 pounds; the length 


of the last series of these shots was only 15 inches shorter than the bore.— 
(Engineer, 





A Loophole for tron Manufacturers. 
One of the loopholes through which the interstate commerce law may be 


€vaced is indicated in the statement from Pittsburgh that many manufacturers 
shi ‘ron and other productions to Cincinnati by river and thence to Chicago 
oy rail, thus greatly reducing the rate over the all-rail tariff. It is estimated 
~~ iron has been caried at 7 cents, while the rail rate is 1214 cents. The 
@ilus 


e of the framers of the interstate commerce law to include water carriers 









within its scope, thus leaving the railways open to demoralizing and destruct- 
ive competition, is most astonishing. The defect of the law in this respect is 
plainly seen by the commission, and it will be very strange if Congress does 
not remedy it at the present session.—[Railway Age. 





Natural Gas in Iron Manutacture. 

The first use of natural gas in iron and steel manufacture was in 1884, 
when some half a dozen mills were in part supplied with the fuel. In the 
summer of 1886, the number had increased to 68; in November, 1887, to 96, 
and November 1889, to 104. The increase has been very slight during the past 
year, and, as we learn from the directory of Iron and Steel Works for 18g0, 
“there has been so much interruption to the use of natural gas at many iron 
and steel establishments, caused by an inadequate supply, that some manufact- 
urers are now contemplating a return to the use of coal entirely.” Of the 
total number of iron and steel establishments using nataral gas 60 are located 
in Allegheny county, 17 in Western Pennsylvania outside of Allegheny: 6 are 
in Wheeling and vicinity, 18 are in Ohio and 3in Indiana. Five new rolling 
mills and steel works now building or remodeling will use natural gas—two 
in Pennsylvania, two in Ohio and one in Indiana. 

During the past two years much attention has been given by iron and 
steel manufacturers to the substitution of new gaseous and other fuels for coal 
in heating furnaces and for generating steam—coal, petroleum and water 
being the elements employed. The use of petroleum has greatly increased, 
and there are now 21 rolling mills and steel works using that commodity as 
fuel, either in whole or in part. The belief is expressed that coal gas will be 
used in the near future to supplement natural gas, as it could be manufactured 
very cheaply from the waste or slack which accumulates about the mines.— 
[Pittsburgh Commercial Gazette. 





Locomotive Pertormances. 
An article in the Journal des Transports gives interesting figures of the 
average annual locomotive performance in different countries. The list is as 
follows : 







Miles. 
DU TW 5 cnc rhc sc ccacavndn sone cite odnaduscds puacescieagaacnlbusacduchesssueseuencactaneene 22,720 
New South Wales. «. 20,490 
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Great Britair 18,520 
Co. ae 16,890 
CC — + 15,210 
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In comparisons like this, countries with long lines and comparatively 
sparse traffic have arelative advantage. It is much to the credit of Great 
Britain that she is able to maintain so high an average in spite of these 
adverse circumstances. The low German average is the more explicable 
on account of their good utilization of other portions of their equipment. 
—[Railroad Gazette. 





Progress of the Nicaragua Canal. 

A. G. Menocal, chief engineer of the Nicaragua Canal Construction Co., is 
in New York. Concerning the work in Nicaragua, Mr. Menocal says that it is 
progressing systematically and satisfactorily, and as rapidly as the nature 
of the task and the engineering plans will permit. The telegraph line is fin- 
ished to Castillo Viejo, where it is to connect with the Nicaraguan Govern- 
ment’s wires, which, when completed, will establish telegraphic communica- 
tion between the east and west coasts. Laying pipe for supplying the line of 
the works with pure water, clearing the route of the canal for ten miles up to 
the first lock, and the construction of the breakwater at Greytown, including 
the quarrying and transportation of the rock and the gathering of the other 
material for it, furnished employment to about 1,000 men. The breakwater is 
to be 1,700 feet long, and about 250 feet of it are now completed, and progress 
is being made at the rate of eight feet per day.—[New York Tribune, 
February 18. 





A Water Route trom Alabama to Pittsburgh. 

A Sheffield (Ala.) dispatch February 17, says: Sheffield to-day celebrated 
the first shipment of iron from Alabama to Pittsburgh by barges on the 
Tennessee and Ohio rivers. The present shipment is 5,000 tons, and is taken 
by nine barges, which are towed by the steamer Percy Kelsey. The rate of 
freight is $2.50 per ton, which is so much less than the rate by rail that it 
affects the iron trade of the whole conntry. It is expected that arrangements 
will at once be made to market the entire product of Sheffield’s five furnaces 
by this route. 





WE are in receipt of the catalogue of the Erie City Iron Works, Erie, Pa, 
which gives a very full and complete description of their boilers, of which 
they make a number of different styles and sizes. Their boilers are all tested 
and inspected before shipment by the Hartford Steam Boiler & Insurance Co., 
and each purchaser will receive a certificate of inspection from the inspector 
of the company and a policy of insurance for one year, issued by the company. 
They also manufacture feed water heaters, stationary, portable and detached 
portable engines. Their goods are first-class in every respect. 





A SECOND test of the “Polymath bullet-proof” armor at the Washington 
rifle range, was made recently, and at the 500-yard distance the armor was 
readily penetrated, and the inventor was forced to the conclusion that he had 
either overestimated the resistance of his material, or underestimated the 
penetrating power of modern firearms and projectiles. 





Mr. JOSEPH R. OLDHAM, consulting engineer and naval architect, late of 
the Globe Iron Works, of this city, is prepared to design vessels and machin- 
ery, or to inspect the same during construction or repair. His address for the 
present is New England Hotel, Cleveland, O. 
















































































































































































HORIZONTAL BORING MACHINE. 





The horizontal boring machine, herewith presented, was designed by the 
E. W. Bliss Co., Brooklyn, N. Y., for special work in their own shops, but has 
been found to be avery useful tool for general work. The table to which the 
work is fastened has a longitudinal travel of seven feet, and is operated by 
power through a train of gearing. By means of this, any part of the work in 
which a hole is to be bored or drilled is brought opposite the bar without 
resetting. The upright, or housing, which carries the boring head, is very 
stiff, and rigidly attached to the bed of the machine. The boring spindle is 
made of hammered steel, and is 344” diameter. It has a longitudinal feed of 
307%. The feed is arranged so as to be operated either by hand or auto- 
matically, at the convenience of the operator, and there is also provided 
a quick return. The vertical adjustment of the head is 60’. The main 
spindle may be run directly by belt from the floor shaft, or through a back 
gearing train provided for the purpose. The belt is so arranged that there is 
no necessity for tighteners when the position of the boring head is changed. 
The cone has four steps, giving, with the back gear, eight speeds to the bar. 
The outer end of the boring bar is supported ‘by an adjustable head, which 
is carried upon a housing similar to a boring head, and the two heads are run 
up or down by means of screw gear, so connected as to separate them simul- 
taneously and keep them in line. Both heads are counterweighted and 


operated by power. Work seven feet wide can be accommodated between the 
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States. They make all their own dies and tools, and have built for their own 
use special presses, of their own designs, and are prepared to contract with 
parties, to manufacture any special work of this character, in large quantities, 
at prices, which enable such party to sell on the open market, and save the 








investment of a plant to manufacture their specialline alone. Their hydraulic 
plant is the largest in the United States, and they can easily press steel 4 of 
an inch thick. By looking at their new advertisement, on page 10, the reader 
will get some idea of the class of work this company does. 





Natural Gas and Petroleum in Iron and Steel Works, 
The Aulletin of the American Iron & Steel Association reports that the 
number of rolling mills and steel works which the natural gas wholly or in 
part is fuel is 104, against 96 in November, 1887, 68 in August, 1886, and 6 in 
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HORIZONTAL BORING MACHINE. 


housings, and the outer head is arranged with an adjustable slide for carrying 
the bar, which may be run in so as to support short and light bars. The 
weight of the machine, complete, is 26,000 tbs. 





PRESSED STEEL BOTTLES. 





We publish (in this issue two cuts of asteel bottle, made from flat sheet 
steel 9-16 of an inch thick, pressed and formed into this shape by means of 
dies. This piece of work was wanted by a manufacturing concern, who had 
been all over the United States, and in fact, in Kurope, trying to get it done, 
and it was not until they went to the Avery Stamping Co., of Cleveland, O., 
that they were able to get it. 

This company contracted to manufacture these goods, and succeeded in 
doing so, and are making them right along, showing that the thing is prac- 
tical todo. The Avery Stamping Co. are gaining an enviable reputation for 
pressing sheet metals into special and intricate shapes for commercial uses 
heretofore thought impossible. They are able to take flat sheet metals of 
any kind, of the requisite strength and thickness, and produce them into 
intricate shapes and keep a uniform thickness throughout the article made, 
and claim to not change the original thickness of the flat sheet metal, which 


they started with, that is, they will take a 16 guage sheet of steel, and draw | 
and press it into the desired shape, and when it is finished it is 16 gauge | 


throughout. 


Pressing and stamping of sheet metals is old, but heretofore it has only | 


been done in very light sheets, like tin plate, sheet iron, thin copper and 
brass, but this company makes a specialty of heavy work from a 1-16 of an 
inch up to 4 of an inch thick. They claim that they can draw a cylinder 5 
feet long, and keep the original thickness in the head and sides of the cylinder. 


By their, methods of working, they treat the metal very kindly, and are | 


enabled to produce the results that were heretofore thought impossible. 
They have the most complete plant for this class of work -in the United 


September, 1884. Although the number of establishmemts which use natural 
gas has increased, it will be observed that the increase has been very slight. 
It may also be added that during the past year there has been much interrup- 
tion to the use of natural gas at many iron and steel establishments, caused 
by an inadequate supply, and that some manufacturers are nowcontemplating 
a return to the use of coal entirely. Whether the cause of the inadequate 
supply of natural gas in some iron and steel works is due to a diminished 
supply from nature’s storehouse, or toa diversion of the popular fuel from 
manufacturing to domestic purposes, is not clear from the published explana- 
tions which have been made, but the conclusion appears to be entirely justi- 
fied that the maximum consumption of natural gas in the manufacture of iron 
and steel has been reached and passed. 

There were 21 rolling mills and steel works using petroleum in November 
last, either wholly or in part, as fuel, and there may be a few others which are 
now using petroleum. The total number of rolling mills and steel works in 
the United States was 445 in November last, with 11 building; 39 new ones 
having been built, and 27 abandoned during the previous two years. 





Finishing Cast Iron. 

There is a method of finishing cast iron in a lathe, we believe more 
known by German workmen than others, which consists in starting up the 
piece at a tolerably high speed, and taking a very light cut with a thin spring 
| tool and a coarse feed. It is worth knowing, and is certainly of much use 
when once learned. It corresponds to the thin hand scraper formerly used on 
cast iron. If any of our readers can send us any information respecting the 
| matter, it will published in this column. We have seen it done here in San 
| Francisco very successfully.—[Industry, San Francisco. 








IRON is now rolled so thin that 12,900 sheets are required to make a single 
| inch in thickness. Light shines as readily through one of these sheets 48 
| it does through greased tissue paper. 
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IMPROVED HOISTING ENGINE. 





The illustration herewith presented to our readers, shows an improved 
style of hoisting engine made by the American Manufacturing Co., St. Paul, 
Minn., for contractors, builders, quarrymen, miners and general hoisting 
purposes. Through the long experience of this company in supplying the 
wants of contractors and quarrymen, they are enabled to improve in many 
respects over other engines in the market, and claim that theirs possess many 
advantages not attained by other manufacturers. They have a very superior 
“wood friction,” which is guaranteed to grip better and stronger, and is 
claimed will outlast any friction on other engines. Their engines are made 
with any number of hoisting drums desired, and their single drum engines 
are so constructed that a second drum can be attached by the simple aid of a 
wrench, thus turning it into a double-drum engine. This is an advantage 





which oftentimes saves the owner from buying another engine with double 
drums, when he already has one with single drum. Their engines are all sup- 
plied with “ submerged flue boilers,” by virtue of which the upper ends of the 
flues are always under water, thus avoiding leaky flues in the top flue sheet. 
The boilers are manufactured of the best 60,000 T. S. steel, and are warranted 
to rank with the best on the market. A tool box is furnished with each 
engine, and contains wrenches, packing hook, oil can, waste and an extra 
water glass. It is not customary with engine builders to furnish a sight-feed 
lubricator or atool box and contents. These things are supplied gratis, it 
being their desire to furnish a complete outfit without extra charges. The 
material of which the engine is constructed is strictly first-class, steel being 
used in all important parts, crank shaft, wrist pin, connecting rods, straps and 
keys, crosshead pins, piston rods and valve stems are made entirely of tough, 
hard steel. Catalogues of all kinds of machinery for the above purposes, 
together with other information, may be had on application as above. 





The Production of Steel Rails in 1889. 

We have received reports from the Bessmer steel works of the country, 
which show that the total quantity of Bessemer steel rails made in the 
United States in 1889 by works producing their own ingots was 1,644,234 net 
tons, or 1,468,066 gross tons, a gain of only 102,145 gross tons over the produc- 
tion of 1,365,921 gross tons in 1888. 

We present in the following table the details of our production of 
Bessemer steel rails in 1889. We do not include in this table the comparatively 
small quantity of rails rolled in iron rolling mills from purchased blooms. 








First | Second | Total, Total, 
States. half 1889. | half 1889. 1889. 1888. 
Net tons | Net tons Net tons Net tons 
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but little larger than that of the year 1888, yet the production of Bessemer 
steel ingots last year was about 40,000 gross tons larger than in 1888, and 





closely approached the quantity produced in 1889, the year of our largest pro- 
duction of Bessemer stee!, when we made 2,936,033 gross tons of ingots, thus 
indicating how rapidly the demand continues to increase for steel for miscel- 
laneous products which were formerly made of iron. As our returns of ingot 
production are not quite complete, we refrain from publishing any details this 
week.—[Bulletin. 





DRAUGHTSMAN’S PROTRACTOR. 





The accompanying illustration represents a comparatively new device in 
the shape of a draughtsman’s protractor, patented and manufactured by Dar- 
ling, Brown & Sharpe, of Prov- 
idence, R. I. This protractor is 
made from ;';-inch sheet steel 
and is light and durable. The =. 
length of blade is 8% inches. 
The graduations read to de- 
grees and the vernier reads to 
two minutes. This protractor 
is chiefly used in connection 
with a T-square or straight- 
edge. It can be quickly and 
accurately set by hand to any 
angle. A lever is, however, 
provided as of possible ad- 
vantage in obtaining very fine 
settings. There are no pro- 
jections on either face of the 
protractor, and, consequently, 
it can be used on either edge 
of the blade, or either side up, 
This makes it particularly con- 
venient in dividing circles, 
transferring angles, drawing 
oblique lines at right angles to 
each other, or laying off given 
angles each side of a vertical 
or horizontal line without 
changing the setting. For 
laying out tapers and dividing 
circles and laying out geomet- [ 
rical figures, tables which ac- 
company the instrument, are often useful. They give the settings that 
are necessary. In many instances the protractor takes the place of the 
ordinary 45 degrees and 60 degrees triangles, and it is also used as an exten- 
tion to the T square when the work is beyond the end of the blade of tha 
square. Circulars and further information will be cheerfully furnished by the 
manufacturers. 
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Flue Dust in Virginia Furnaces. 

In a paper read before the American Institute of Mining Engineers, 
Mr. Ellison C. Means, of Low Moor, Va., stated that many Virginia 
furnaces are troubled with a small percentage of zinc in their stock, 
this element being present, although the chemist may have failed to 
report it, either in the ore or in the limestone. When many hundreds 
of tons are passed through the furnace, the zinc appears in the flues 
to a marked degree. Sometimes the quality is such that the metal appears 
through the walls of the furnace; but this is a rare occurrence. At Low Moor, 
when furnace A was blown out, at the completion of blast No. 3, a mass of 
high grade zinc oxide, weighing nearly six tons, was found suspended to the 
lining, almost directly below the tunnel-head. The presence of this mass and 
its effect on the charging, would readily explain the bad working of the fur- 
nace on one side. The tunnel-head itself had a source of constant care during 
the blast. The zinc would accumulate there in such quantities as to affect 
very materially the passage of gas into the down-take, and thus cause a strong 
back-pressure on the blow engine. 





Separate lron trom Ore. 

A press dispatch says Edison has lately invented a machine which sepa- 
rates iron from the ore. It is one of the simplest and at the same time most 
ingenious devices for saving labor that has been invented. The machine con- 
sists of acrib surmounted by a hopper. By a system of magnets the iron is 
separated from the ore while falling from the hopper to the bottom of the 
crib. The magnets, of course, are arranged under the hopper, but not directly 
underit. They are placed on the side of the crib, so that as the crushed ore 
filters through the hopper the tailings fall directly to the bottom without 
being diverted from their course, while the iron, on the other hand, is attracted 
to one side by the magnets and is caught ina pan. Mr. Edison is now arrang- 
ing to introduce the machines, and has already several of them in successful 
operation at iron mines in northern New Jersey. 





Unique Rai!road Monument. 

According to late dispatches, the Pennsylvania Railroad Co. proposes to 
erect a monument in Bordentown to designate the location of the first mile of 
railroad laid in New Jersey. A portion of this monument will be made of the 
original spikes and plates of the first section of road, which have been care- 
fully preserved. Mr. Isaac Dripps, who ran the first train on the old Camden 
& Amboy Railroad, of which this formed a part, is still living, and recently 
visited Bordentown to point out the exact spot where the railroad was com- 
menced.—[Railway Review. 
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INDUSTRIAL SUMMARY. 


New Enterprises :-— 

The Brindley Hardware Co. has been incorporated at Pittsburgh, Pa., with 
a capital stock of $300,000. 

The Douglas & Keltie Stove Co is the name of a new incorporation at 
Joliet, Ill. The capital stock is $25,000. 

The Empire Knife Co., Winchester, Conn., has been incorporated to man- 
ufacture knives and cutlery. Capital, $30,000. 

The Monroe Foundry & Furnace Co., Monroe, Mich., is the name of a new 
corporation. The capital stock is $20,000. 

It is reported that Day & Fair have purchased land and will erecta 
foundry and machine shop at Knoxville, Tenn. 

The Spencer Iron Co., of Scranton, Pa., with a capital of $200,000, was 
chartered by the State Department last week. 

W. L. Waters, M. F. Allen, Wm. Morrow and others, of Nashville, Tenn., 
have chartered the Waters-Allen Foundry & Machine Works. 

The St. Clair Foundry Co., Belleville, Ill., recently incorporated, has 
leased the Gundlach Drill Works and will operate a foundry in the building. 

The Union Foundry & Machine Co., of Pittsburgh, Pa., has been granted a 
charter, with a capital of $25,000. The directors are James M. Bailey and W. 
Friend, of Pittsburgh, and Frank H. Zimmers, of Allegheny. 

A new company has been incorporated at Springfield, O., to manufacture 
water wheels and engines. The officecs are W. C. Leffel, president; Fuller 
Trump, vice-president and manager; Percy Norton, secretary and treasurer. 
The capital stock of the new concern is $100,000. 

The Western Iron Works Co., Butte, Mont., is anew company that has 
been organized to contract for the furnishing, erection and maintenance 
of mills, smelting plants, etc., for the manufacture of any and all articles in 
iron or wood. The incorporators are James E. Gaylord, Horace F. Brown and 
Wallace D. Pinkston. 

A new venture, to be known as the Monongahela Steel Co., is projected at 
Monongahela, Pa., with a capital of $100,000, all of which is said to be sub- 
scribed. The gentlemen who compose the company are all experienced iron 
men, and are at present connected with prominent Monongahela firms. 
—[American Manufacturer. 

Recent Illinois incorporations: Columbia Manufacturing Co., Chicago, to 
do a general manufacturing and mercantile business; capital, $2,000,000; 
incorporators, Irwin Veeder, P. R. Shumway and O. R. Barnett.—American Gas 
Engine Co., Chicago, to deal in gas engines; capital, $200,000; incorporators, 
Charles Fellows, C. W. Annablu and H.C. Johnson.—Walter Machine Mining 
Co., Chicago, to construct, perfect and patent mining machines; capital, 
$100,000; incorporators, John M. Walter, T. B. Dyche and H. K. Allen.—Com- 
bination Coin & Check Register Co., of Chicago, to manufacture patent coin 
and check registers; capital stock, $100,000.—Bulldog Window Lock Co, 
Chicago, to manufacture patent window locks; capital stock, $100,000; incor- 
porators, F. J. Hoyt, M. Weston and J.G. Hoyt.—The Spur Wire Fence Co. 
Chicago, to manufacture and sell wire fencing; capital stock, $100,000; incor- 
porators, C. V. Kasson, C. E. Clark and W. D. Chandler. 





Enlargements, Additions, Removals, Etc.:— 

The Bath Iron Works, Bath, Me., will build a foundry, 100x200 feet. 

John Halliday and F. B McCrosky, have, with others, incorporated the 
Atlanta (Ga.) Novelty & Foundry Co. to enlarge and operate their machine 
shops. 


Works Starting Up, Etc.:— 

The Pequot Iron Works, in Warren county, have resumed operations after 
a total suspension of two years. The works, which are owned by Cooper & 
Hewitt, employ a large number of men. 





Fires and Accidents :— 

Oil City, Pa.—A fire occurred in the Oil City Boiler Works, February 34d, 
which entirely destroyed the machine department. Loss, $30,000 to $50,000; 
fully covered by insurance. 

General Industrial Notes:— 

By act of the Legislature of the State of Virginia, the name of the Virginia 
Steel Co. was changed to the Virginia Development Co. 

The Brier Hill Steel Works, Youngstown, O., recently made its best 
record, turning out 270 tons of fine washed steel metal in one day. 

Carnegie, Phipps & Co., of Pittsburgh, Pa., have been awarded the contract 
for three anda half miles of the elevated railroad about to be erected in 
Chicago. The work will require about 8,000 tons of shaped iron, and at the 
present prices will approximate not far from $1,000,000. 

William Tod & Co., of Youngstown, O., report orders for heavy machinery 
accumulating so that they are compelled to run their works all night, and are 
putting in an electric light plant to facilitate the work. A recent order is for 
a furnace blowing engine, for the Steubenville furnace of the Riverside Iron & 
Steel Works, of Wheeling, W. Va. 

















To Those Looking 


— FOR—. 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch liness HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Radford (1 to be built in 18g0), 
Salem, Graham and Max Meadows 
(1 at each point now under con- 
struction); Bristol (1 to be built 
in 1890); BAR IRON from the 
rolling mills at Roanoke and 
Lynchburg; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing — establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 

For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. C. EDDY. 


Vice-President, 


ROANOKE, VA. 





BOLT AND RIVET HEADER. 
SEATON M’F’G COMPANY, 


CLEVELAND, O. 








Don’t Breath Impure Air. 


THE BURY WINDOW VENTILATOR 
Admits fresh air without exposure to draught. 
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It is just the the thing for public and private 
offices, bed-rooms,*chool-rooms, sewing-rooms 
lecture-rooms, factorie-, etc. 

It purifies the air, preventing colds, head- 
aches and drowsiness. 

No water cure establishment, sanitarium 
or hospital should be without it. 

In the sick room it is invaluable. 

The outside air being admi'ted in so many 
sections is easily warmed before turning to 
descend to the floor, and is readily diffused. 

The effect is heightened by the action at cen- 
ter of window. 

A season’s trial of it will charm you and you 
will agree with all,who are familiar with it, 
that it is by far the simplest, best and cheap- 
est ventilator ever preseesed tothe public and 
is within easy reach of all. 

Agents and canvassers wanted everywhere. 
‘ For illustrated circular or information, ad- 

ress 


THEODORE BURY, 
626 EucLid 4ve., Cleveland, 0 


Hoisting Engines 


OF ALL SIZES.; 













Address, 


Wee HN PF. BYERS, 
1 be RAVENNA, 0, 





Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 
for cbte“aten good. sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience. 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO.. 
CLEVELAND, OMIO. 
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Centrifugal, Rotary and Piston Power Pumps, and 
P House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 
a@ Send for Illustrated Catalogue. 


RUMSEY & COMPANY, cumitep.) 


New York City Office: i6 Dey Street. Factories: Seneca Falls, N, Y. 


‘WELLS LIGHT 


a_@ WALLWORK & WELLS’ PATENTS. 
3B.000 Now in tse. INow in UWse. 


POWERFUL, PORTABLE and SELF-CONTAINED. 


Requires no outside motive power to run, is simple in construction. 


The Only Perfect Large Artificial Light in Use. 


“cont. KEEGAN & HALPIN,  w2s?"23ce 
FREE FUEL! FREE LIGHT! 


FREE MANUFACTURING SITES! 


At Muncie, Ind. 





















THE NATURAL GAS CITY OF THE WEST. 


Manufacturers can save their entire fuel and light expense by locating at Muncie. 
Railroad center. Cheap freight rates. Oceans of Natural Gas. Plenty 
of water. In the last eighteen months twenty new 
manufactories have located here. 


Eor full particulars adaress 


Muncie Natural Gas Land Improvement Company, 


E. G. RIDEOUT, GENERAL MANAGER, MUNCIE, IND. 








ATENTS si | INDIANA MAC MACHINE WORKS ~7 T> LT R(T) (Bo 
29 Euclid Ave., | a Fort WAYNE U R6 
i — gy 7 6. and Foreign | —=¥ INDIANA p 

ents ten ases a BUILDERS OF 
Litigated. Searches and Opinions | ‘a oa ATI tg | And ELECTROTYPE FOUNDRY, RINTING IN KS." 

Ss to Scope, Validity, Infringement Ls R 168 Vine STREET, CINCINNATI, OHIO. » C/NC/NNAT/. 

nd Title of Patent Send for — MACHINERY. The type on which this paper is printed it | FL PALA TA ane) RCM aT Riot Salen 
4 mphlet. DESCRIPTIVE CIRCULARS from the above foundry.—Ep. REVIEW. 
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INTRICATE 
WORK 
A SPECIALTY. 


RING PLATE 


PIPE HOOK 


STEEL CATTLE TROUGH, . 


SEAMLESS 


he Improved “Luminator.” 


The cheapest and best artificial light in the world for Found- 
ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 
lighted. 

The only lamp that can be run either with compressed air or direct 
application of steam. 

The only lamp that can use Ohio Crude or Fuel Oil in its natural 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 
satisfied may return it to factory free of cost. Send for circular and men- 


"WHEELOCK & CRICHTON 


D. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 





SOLE AGENTS, 
168 Washington St., Chicago, Ill. 


CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 


Car Whreels, 


With or without axles, Street Railroad 
Woeels and Track Supplies. 








Office 14 Winter St. 


CLEVELAND, o.t BOWLER & C6. 





FROM i-4 TO 15,000 LBS. WEICHT. 

True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 

Stronger and more durable than iron forgings in any 
position, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 

Send for cirulars and prices to 


Chester Steel Castings Co., 
WORKS: OFFICE: 
CHESTER, PA. $407 LIBRARY ST.. PHILADELPHIA, PA. 


STEEL 
CASTING 


Have Some Style-About You! 


The dealer who has no printed letter heads on which to ask for circulars, 
catalogues and prices, and conduct his general correspondence with, 
suffers more every mont for want of them, than a five years’ supply 
would cost. He economizes by using postal cards, or cheap, and, to his 
shame, often ciity scraps of paper, and whether hestates so or not he 
expects the lowest prices, the best trade. He may be ever so good for his 
purchases, may even offer to pay cash, but thereis something so care- 
less, shiftless and slovenly about his letter that it excites suspicion, 
because notin keeping with well recognized, good business principles. 
When such an inquiry comes to a manufacturer or a jobber it goes 
through a most searching examination as to character, means and credi- 
bility, half condemed to begin with. It would be examined anyhow, 
even if handsomely printed, but the diffe-ence to begin with, would be 
aboutcqual to that «-fintroducing a tramp and a gentleman on a witness 
stand in court. Brsides the printed heading would answer the ques- 
tion as to whether the inquirer was a dealer and at the same time indi- 
«cate his special lineof trade. Bad penmanship, bad spelling and bad 
grammar are pardoneble, because many uneducated men have been and 
are new very successful in business. But even those ave less objection- 
able when appearing with evidences of care, neatness and prosperity. 








Pleas2 write to us for estimates 


COR."ST. CLAIR AND WOOD’STS., 


CLEVELAND. O. 
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OFFICE AND WORKS 
224 & 226 NORTH UNION St CHICAGO, | LL.U.S.A. 


PERFORATED TIN. PERFORATED BRASS 





































CLEVELAND, 0O., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 

sorb Grease; 

Sa will not im- 

™ oar the Flavor 

of previously Cooked Food; Easily 
kept clean. 
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".' BETTER THAN ENAMEL,9 
“““Recause They Will Not Scale. 


THE AKRON BELTING CO., 


MANUFACTURERS OF 


OAK-TANNED LEATHER BELTING 


Also, ready for prompt shipment, Rubber and Cotton Belting, Wood Pulleys, No. 1 Raw 
Hide Lace Leather, and MILL SUPPLIES generally Addrcss: 








= ) , mer a | 
wm IRON - ENAMELS. 


BONNELUS 


NUBIAN 


The most complete line of Blacks for iron ever offered 

the trade. Put up in all sizes, from '%-pint can, with 

brush for home use, to 50-gallon barrels. Of all grades, 

InOn: mé from the cheapest dipping black to the finest bicycle 
el a NUBIAN enamel made. 


_ THE NUBIAN IRON ENAMEL CO., 


Sangamon and Jackson Sts., Chicago. 


THE BOSS 


TWO SPEED 


Boring Machine. 


NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


J. H. Osborne & Co., 


UNION CITY, Ind. 


A LIBERAL DISCOUNT TO THE TRADE. 
S@@ Write for Circulars and Price List. 
























< 





DE. 





‘Tum IRonN TRADE REVIEW. II 


“RELIABLE” STEEL PLATE CABINET GAS STOVES 


FOR COAL, WATER AND NATURAL GAS. 


Finest in the World. 


Beautiful finish; tile and nickel ornamentation. 














Perfect combustion and very economical. 
Burns less gas than any other. 





Ovens and broilers 1714’x15/’x12”. 
Ovens perfectly ventilated. Something new in gas stoves. 
Are ready to bake before others get warm. 


Notice our new attachment, a half low shelf for wash-boiler or other heavy 
vessels. Double burners on shelf. 





Qur RELIABLE and NEW LYMAN 


4 GASOLINE STOVES 


‘SSeeeeee = ARE._- LEADERS. 


., 
weet. 


Natural, Coal, Water and Gasoline Gas Burners for repair purposes. 





Gasoline and Kerosene Torches, Gasoline Furnaces for plumbers’ and 
tinners’ use, Paint Burners, Gasoline Burners, etc. 


teen 
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THE SCHNEIDER & TRENKAMP CO, Cleveland, Ohio. 


Time & Labor Saving 
MACHINES 


—_——TO--— 


Reduce Cost 


— oF — 














‘Nos. 1 & 2 Planer and Smocthers. Variety Saw. Improved Saw Bench—Six Sizes. Manufacture. 
18 and 24 itches wide. 


THE BGAN COM yY, 


NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U. S. A. 


Builders of the Largest 7” 
= Line of Late Improved ~ 
Vouble -nd Wood . athe. 


16, 18, 20 and 24-inch Swing, with floor stand. Send for Catalogue and Prices. All Machines Tested and Tried before Shipping. 
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Detroit - Sight-Feed FREICHT AND PASSENCER Os 4 & MANUFACTURERS OF 
i) 0 ig od FH Ss «# 4 
LUBRICATORS. me © SS 
(Gates and Seibert pat’s) » © Seog a = 
Are pronounced the best > < REnESH OS 
by more than 40,000 4 5 BORO 
Users. Sabie s 
Simple in operation and Lo te» 
always reliable. 2 © Fax vee < 
A lubricator sent on > f= els 
days’ trial to responsl | ¥ Ss. GRAV ES & SON, g = ~ a8 os o rs) 
ble persons. Seseks Ee 
- I woul not take five ~ O me moO fe < 
t t t m = = 
B Lubricator ift could not Corner Center and Frank Streets, Rochester, N. Y. e.g 
get another,” is the 2 oe e 
op ' ones Rg New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 2 $ 4 
cular and price list. 
Detroit Lubricator Co., SEND FOR OUR CATALOGUE. 
164 Griswold Street, Detroit, Mich., U. S. A. (Investigate 
mee tbe. merits of 
the 
A PARKER & MEIKLE, RELIANCE SAFETY 
WN Water Columns.1 @ 
EF ; e * It pays to keep posted. Many 
LECTROT.YPE of the largest corporations 
Py nave found it profitable to 
y F ‘e) U N D R Y Se discard ne oldappliances,and adopt 
2: High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting prea gm al There 2 alvere 
TELEPHONE 21293 aSpecialty. Jobbing promptly attended to. @@ Telephone 2260. = trated price-list. RELIANCE GAUGE CO., 
ercnr’ St. 1192 Water St. «f-.°.CLEVELAND oO. ; Baz Sheriff St., Cleveland, 0. 
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"THe IRON TRapDE REvIEW 





Hartman’ $ Patent Inside Sliding Window Blind 





Agents wanted everywhere. 


is the most 
ag Blind 

America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 


furnis’a with 
an automa: 
Bur as Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
— & . 
anes Ife als 
the onty 
bi ind tha 
gives entire 
satisfaction. 
Thousands 
are in use. 
Send for illus- 


trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, “°y73 oSter’o." 





VICTOR COLLIAU, 


DR a nn a TPT 
MMe ——rm——neeanaie” 


Sole Manufacturer 


OF THE 


mj improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 
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es, Etc. 


JOHN ADT & SON, 


New Haven, Conn., 


Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery, 
Riveting Machines, 
and Hinge Pin Machinery, 
Drilling and Countersink- 
ing Machines, Foot Press- 


Butt 





INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 
Files? R 
iles? Rasps, 
Equal to the Best English 
“ File. 
OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & WoRKs, 
48 COLUMBUS ST., 
CLEVELAND, O. 
C.GOUGH Manager. 





SHEPARD’S NEW $60 


SCREW CUTTING 


Drill 


drels, 
Drills, 
etc. 


Cap Lathe, $1.25. 


Foot Lathe 


Foot & Power Lathes, 


Presses, S:roll- 


Saw Attachm’ts, Man- 


Chucks, Twist 
Dogs, Calipers 


Lat es on trial 


Lathes on payment. 
Send for catalogue of Outfits for Amateurs or 


Artisans. Address 


L SHEPARD, Agt., 


124 Fast } AS St., Cincinnati, O. 





S. T. W. Ej 


For Raising 


ector. 


Water from 


Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. 


j prices. 


JAMES 


Send for 


JENKS, 


Detroit, Mich. 








Palmer’ S Gear Cutting Attachment 
CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 
Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


€07 Market St.,. PHILADELPHIA, PA. 





THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 


Pump 


SUPPLY From 








W. F. SWIFT. 


G. W. STOCKLY, President. 
w. i. POSSONS, Ass Asst. 


iJ; TRACY, Vice-President. 
J. POTTER, Treasurer. 


S. POSSONS , Supt. 
8. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC CO,, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing er Reliability. The Best is always the Cheapest. 
Brush Are Lamps now in use.  Self- 
asian Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO., 


CLEVELAND, OHIO, U. S&S. A. 


ft Supt. 





a@ Agencies Everywhere. 


IRON CLAD PAINT CO. ron ciaaPaintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND,-OHIO. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

, FURNISHED both Dry and 
=’ Ground in Oil. 


USED BY NEARLY ALL 


Trade Mark Patented. THE RAILROADS 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF JatTant ra 


E BURGLAR ALARM DOOR KNOBS 


—— AND-—— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market 


Grand Arcade, Cleveland, 0. 


THE - ARMSTRONG - PURIFIER, 


——WITH—— 


EXHAUST HEATER COMBINED, 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 


aa Agents Wanted. 





A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 
SPRINGFIELD, OHIO. 





= bay the best No. 1 band saw in th 
worl 
$100 will buy our new No. 2 40” band saw. 
$185 will buy our new patent band re-saw 
machine. 
100 will buy the best No.1 automatic m4 
—— machine. Weatherboarding attach- 
ment included, and one saw. 
$125 our new No. 2 complete as above. 
For further particulars address 


STANDARD MFC. CO., 


110-120 Main St., Mt. Carmel, Il. 


in 





EADQUARTERS 
ANIMAL POKES 


They prevent animals from 
breac pag of or being injured 
by bar wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 

rice list. 

. W. BISHOP, Rerea, O. 


STRONG, WELL BUILT, SERVICEABLE 


STEAM EREINES 





Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS, IND, 





A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 


Elmira, N. Y. 


Patent Steam Pipe Casing 
For Underground Steam Pipes. 


Send for Circular and Prices. 


Two staves removed to show the lining between 
the inside and outside staves. 


UNIVERSAL RADIAL’ 
RADIAL DRILLING MACHINES 


— THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


im, OTT GLa 
: UNIVERSAL RADIAL DRILL C0 


NCINNATI 








Steam Jet Pumps, - 
Automatic Injectors, - “ 
High Lifting Injectors, * $6.00 up. 
Shafting, Hangers,- - ‘“* $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO. CLEVELAND, 0 


From $4.00 up. 
$5.00 up. 
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TSE Sw EET KX CLARE. CO... 









Marion. 


Imad. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Also manufacturers of. Curry-Combs, Hardware and Saddlery 
s@e-Write for Price List and Catalogue. 





CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
nee Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





BALANCED BARROWS 


AUTOMAT'C DUMP. 





Send for barrow circular. 


H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TCBES. 
PLaTE S' FEL. 
BoILER RIVETS. 
N: RwAY IR N RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
BAR IRON. 
BAR SIEBL. 
STEEL AND IRON ANGLES. 
SueeEet IRON, 
SHEET STEEL. 
RaILR°AD AND BOAT SPIKES. 
WrouGHutT Ik. N PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
B-eAMS AND CHANNELS. 
STEEL RAILS A-D CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISfTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone 95. CLEVELAND, O. 


PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 29 Mercantile Bank Bullding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. PATTERSON, Sales Agent 


Carvin Machine Go. 
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UNIVERSAL MILLING MACHINE. 


Gear and Rack Cutting, Milling and 
Index Drilling to Order. 


Laight & Canal Sts, NEW YORK. 





VAN DUZEN’S 


STEAMsETPUMP 


tor Water Supply Tanks. 
or Fire Pump on Yard or Switch Engines. 
or Round Mouse General Work. 


for Draining Ponds, Pits, Cotter Dams, ete. 
10 Sizes, 


Write for I 


$7 to $75. Thousands in use. 
escriplive Pump Circular, 


VAN DUZEN & TIFT, CINCINNATI, O. 





‘RON AND STEEL 


PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $25 30; No. 1 Foundry, §20 30; No. 2 
Foundry, $19 30; No. t Gray Forge, red short, 
$18 80; No. 2 sray Forge, neutral, $17 30; No. 
1 American Scotch, $2030; No. 2 American 
Scotch, $19 30. 


CHICcAGo (reported by Messrs. Rogers, Brown 
& o.): S uthern Coke No. 1. Foundry, $19 25 
@2o0 25; southern Coke No. 2 Foundry, $:8 so 
@19 50; Southern Coke No.3 Foundry, $18 25 
@19 25; Southern Coke No1, Softeners, $19 00 
Gig 25; Southern Cc ke No. 2, Softeners, $18 so 
G@i9 50; Ohio Silveries No. 1, $19 25@20 0; 
Ohio Silveries No. 2, $1825@ 1900; Ohio 
Strong Softeners No. 1, $20 75@21 25 ; Ohio 
Strong Softeners No. 2, $20 25@2075; Lake 
Superior Charcoal Nos. 1 to 6, $23 00@23 50; 
Tennessee Charcoal No. 1, $21 50@22 00; 
Tennessee Charcoal No. 2, $21 00@21 50; 
Southern Standard Car Wheel, $26 00@27 00; 
Tennessee Stanuard Car Wheel, $22 00@2250; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 0. @oo oo. 


CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLast FouNDRY—Ohio and South- 


MARKETS. 


bama Charcoal No. 2, $18 50@1900. FORGE-- 
Strong Neutral Coke, $17 co@17‘0; Mottled 
Neutral Coke, $16 75@oo 00; Cold Short Coke, 
$i7 oo. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $23 00@25 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $18 75@19 25; Southern Coke 
No. 2 Foundry (new classification), $18 25@ 
1875; Southern Coke No. 3 Foundry (new 
classification), $17 75@18 25; Grey Forge, 
$17 25@17 75; White and Mottled, different 
grades, $1600@1700; Silver Grey, different 
grades, $16 75@17 75; Southern Charcoal No.1 
Foundry, $18 75@19 75; Southern Charcoal No. 
t Mill, $17 aa oo; Southern Car Wheel, 
Standard brands, $23 50@24 50; Southern Car 
Wheel, other brands, $19 25@21 75; Hanging 
Rock Coke No. 1 Foundry, $18 75@19 25 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $22 00@ 
2250; Hanging Rock Cold Blast, $24 00@26 00 ; 
Hanging Rock Warm Blast, $00 00@o00 oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hot BLast FounDRy—Southern coke No. 1, 
$18 25@18 75 ; Southern coke No. 2, $18 00@18 50; 
Southern coke No. 3, $17 50@17 75 ; Mahoning 
Valley (Lake ore mixtures), $19 50@2000; 
Southern charcoal, No. 1, $18 50@19 00; South- 
ern charcoal, No. 2, $18 00@18 50; Missouri 
charcoal, No. 1, $19 0o@19 50; Missouri char- 
coal,No. 2, $18 75@19 00. FORGE—Neutral coke, 
$17 1750; Cold short, $16 75@1700; Mot- 
tled, $15 50@16 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2350@ 
2400; Southern (other brands), $19 50G@20 50; 
Lake Superior, $23 00@23 50. 


Str. Louis (reported by Rogers, Meacham & 
Shields): HoT BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $19 50@2000; Southern 
Coke No. 2, $19 00o@19 :0; Southern Coke No. 3, 
$18 50@19 00; Southern Grey Forge, $:8 0@ 

850; Southern Charcoal No.1, $20 21 50; 
Southern Charcoal No. 2, $20 00@20 50 ; Missouri 
Charcoal No. 1, $21 0o@21 50; Missouri Charcoal 
No. 2, $20 50@2100; Ohio Softeners, $20 50@ 
2150. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $24 50@25 00; Southern, $22 00@ 
2450. CONNELLSVILLE COKE—Kast St. Louis, 
15 65; St. Louis, $5 80. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $21 so@00 00; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $20 50 
@oo co; Niagara No. 1, $21 50@0000; Niagara 
No. 2, $20 50@oo 00; Niagara No. 3, $19 50 Goo 00; 
Ohio Softener No. 1, $20 .0@20 50; Ohio Sofener 
No. 2, $19 oo@19 50; Lake Superior Charcoal, 
$24 oo@co oo ; Tennessee Charcoal, $23 co@co 00; 
Southern Softener No. 1, $20 50@00 00; South- 
ern Softener No. 2, $20 oc@oo 00; Alabama Car 
Wheel, $26 co@o0o 00 ; Hanging Rock Charcoal, 
$24 50@oo oo. 


DEtTRoIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$22 50@23 50; Lake Superior (coke) Bessemer, 
$23 50@24 50; Katahdin (Maine charcoal), $26 co 
@26 50; Lake Superior Coke, Foundry, all 
ore, $20 50@21 50; Lake Superior Coke, Found- 
ry Cinder Mixed, $20 00@2. 50; Standard Ohio 
Black Band, $20 00@2100; Southern No. 1, 
$20 50@21 00; Southern Gray Forge, $19 00@ 
1950; Jackson County (Ohio) Silvery, $19 50@ 
2000; Old Car Wheel, $21 00 @22 00. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $19 5042000; No. 2 Foundry, 
$18 50 @19 00; Grey Forge, $17 75@18 00; White 
aad Mottled, $17 17 25; Warm Blast Char- 
coal, $20 00@24 00; Cold Biast Charcoal $25 00 
@29 00 ; Bessemer, $2g 00@23 5¢. 





MERCHANT IRON AND STEEL. 



































































Fiat Bar. 
1% to 4 by % to 1 inch...... 
4% tO 6 by FH tO x AMch.......cccrccccrcccccccccccocre ces 
1% to6 144 1% to 2 inch..... 
1% & 1% by % to ¥% inch... 
1 &1% by %to X inch........ oes 
%, Hand % by H to H% inch............cceeee ceeeees 
Round and Square. 
1 to 1% inch........ 2 00 
A Be iis oscsece secceceveumcsccensqccnseencciiees cesses 2 20 
BE Be NO cc ccccvsascocsvostrescccoceenbsuonsescctcecens 2 50 
3% to ginch...... 3 00 
4% to 4% inch.......... +3 50 
* @  5 R eee eee 3 70 
Oval. 
RP A BI coceccecvanescesesvesenuecsaveusganbens +02 40 
% to ¥% inch 2 60 
2 80 
salpenbenens oo% 20 
Half Oval and Half Round. 
fy nn +03 10 
% tow inch.... asesndddutidaviiiintipaedenel 2 70 
%to% inch +3 20 
Tih chucteuiiardlies cadbuseensgnstacastensceenes auadentachephadeeenenl 3 50 
JE -cncessnsecetnsuetacensscacoceense, . onnesevencessepeenecoesel 5 co 
Heavy Band. 
1% to6 ~~ y% pad pet INGER, cossrevecivoscsuvececaasel 
t tory% and 5-16 inch............ oan 
% to % by & and 5-16 inch... ati 
% to $% by % and §-16 inch....-.sssssssssssssssosse 
Hoops. 


1% to 4, Nos. 13 to 15. 
1% to 2, Nos. 16 to 18 
1\% to 2, NO. 19....00 














256 £0 NOs Boicccecceccece 
15-16, 1 and 1%, Nos. 13 BOD TE ccscccoscoccsenocesoese 
15-16, 1 and 1%, Nos. 16 to 18...... sa 

15-16, 1 and 1%, Nos. 19 and 20... 
15-16, 1 ANd 144, NO. 21.....seeeesees 
15-16, 1 ANd 1%, NO. 22......ceeceeeee 
Bes Ps EB) Te Sin csaevecessccndovecvasseccsoess 
%, Nos. 16 to 18.. ee : 
RN, ON NII cc tncs nexonnccaceoscessotecsees 


eeeeeeecceveees 








13-16, NOB. 13 €O 1S .ccccccccccecee. cocccccccscccccccececcees 
13-16, Nos. 16 to 18. ° 
13-16, NOB. 19 ANG BOnrcccccccccccccccceccevcscccoccccee ers 
BSED, IUD. BE scoccscocscncesssesseccoccoccnsceesee 
ROPE Milscancivaceiecscceess 

3, Nos. 

%, Nos. 





4, Nos. 
%, No. 21 
4) i 


11-16, Nos. 19 and 
11-16, No. 21... 
Ee aero 
%, Nos. 13 to I5... 
%, Nos. 16 to 18...... 

%, Nos. 19 and 20......... 





Seeeeeenesereeee -eeeseeeseseeseeeecess, 


Light Band. 


to 6 by % to 3-16 it..........ceeees 
to 6 by Nos. 11 and 12........... 
H% DY % tO 3-16 it......erseeveees 
% by Nos. 11 and 12........... 

d 13-16 by % to 3-16 in........ 
d 13-16 by Nos. 11 and 12.... 


BY 96 00 9-16 100 .ncccccecccossesceee 
Rie tN, SOT Toc asasncnneasasedocsncobensnaeaiaed 3 90 


Wagon Box Iron. 


% inch, beveled edge, by Nos. 11 and 12...... 
% inch, - - 13 and 14. 

¥% inch, - bi " 11 and 12. 
¥% inch, sd “ “ 13 and 14 


Sheet lLron. 








No. 10 to 14... 
No. 15 to 17 
I 





Iron Boiler Plates. 


Tank, & inch and heavier..........cc00sssseecceres2 80 
C No.1, vi = 
CHNo.1 v4 ss 
CH Flange, “ - 
Extra Flange, - 
Solid Fire Box “ 












Tank 

SENIIET coksncnceses sacns 

Flange 

Marine Flange 

BRR PRI cas enconensesnessnenesssenspanseactastonsacntanouesseoi 4 80 
Above includes plates 90 inches wide. 

QO 09:96 EMR. WIG. ccceccccsesccosceccocssecesse yoc D extra 

96 to 100 im. Wide.........ccccrcesesee cock © - 

100 to 104 in. wide «IT KC ” 

TOG CO BES Bs WIR severe ccecccccrsccccesesssccesonees special 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 

S00 9 Tie, BRNO EP Riccascensnsncsecoscccdnmascesennences 

O16 0056 tm cacccncsscerccee 

7-16 to % and 2% to 3in 
EY ae ree 
to 11-16 and 4%... .......06 
Nl Sci cachokcsuabacnnestabenene 
to 932 and 6% to 7in 


NS  ecetnmnanalh saossediidek Siocdiassisaiiiaesetidpiiceil 











Bessemer and O. H. Steel. 
base 


price, 3 00 
» 2 
pe 3 5° 
: 38 
Cutter Shoes, tapered and burr. “ 3 25 


English Tool Steel. 
esso’ 





Burden Boiler Rivets. 












%, %, 11-16and % inches diameter.............. 4 00 
Bridge %, %, 11-16 and % inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
NET Tons 

No. 1 R. R. wrought SCTap........ccccecseseeses $22 00 
No. 1 wrought scrap........... ecoccccevese SO GD 
No. 1 Machine cast SCrap..........s00+ - 14 00 
MONTE CI ren cascccense ncovscsnnaapconnaqencsne . 26 00 
Pe at . 16 00 
Wrought turning (free from cast « 14 00 
ER a - 10 00 
Uncut wrought iron boilers....... ~ 13 00 
Steel boiler plates.................0+ . 15 00 
GQIBLS BRB se sivrecissncsscicosesccessrocectocee vee eee 3 50 
Pipes and flues (Cleamn)...........ccccscsorerserse 14 00 
Tank iron... coor 14 00 
Hoop and band iron 14 co 
 . & ee 10 0o 
Wrought drillings.... ses I2 00 
BERTEOROLS BEOM 0000s cccevisessvees eubiastnQiavokedeais 10 00 
- Gross Tons 

CIE DU Giciiscisce cecsicennseciessoucocieetenstela 26 00 







Old steel rails 








see 25 00 

Old car wheels «+. 18 50 

Old copper............. 8D 10 

ba 1H, ey — II 
eavy yellow bras 8 

Light yellow brass o 

SCT) PANIC ss vsocesonvccecscwnscrssissnedetoerséckectes 

Tea Lead. nat 

BITE Eis vestzenccessntsvccesesccesstnseneaiarcse 3% 








DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


rrom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & Co., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Trromn Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE .- . 


— AND— 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 











Ohio. 





H. P. Hussey. Geo. H. Pomeroy 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong pennaey and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, 0, 
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MACHINERY SUPPLY MARKET. 








Anvils. 
American..... 
, penne 
Bellows. 

’ Hill’s.................dis 40 
Blacksmiths Bullock's, . dis 50&10 
ca aaa 4 0& 10 
BENING, ccc ccsncccccvcnseccsbessenbaabeins eoeseneed dis 10@5°0 

Belting. 
Boston Belting Co’ s RO dis 70& 5 
Soh seems 


xtra........dis 
ae c “e on tiiiain 
Hoyt’s Short Lap... 4 
Cleveland Rubber Co. extra standard dis 60& 10 
Shultz Raw Hide Leather Belting, = 





Od Light Dow ble.....ccccresccoscecsesesveoees dis 35&5 
Standard, oak tanmned...........-cccessseee - @60 
Alexander Brothers’ pure oak tanned. ...dis 45 

Blowers and Exhausters. 


B. F. Sturtevant’s. 
Boston Blower Co. 
Ee iccciciasedosuenoalbniiepapers ecnvesnuaodbarscsetl 








Chalk. 
88 





Cushman’ 8 4 Jaw Independent.. 









Combination... 


+ Geared Scroll dis 30 

- 2 Jaw Brass Worker: dis 30 

wg DII1.).........0ccceccccsccees dis 35 
Wescott’s Scroll Combination dis 30 
Independent dis 45 

“e Little Grant D dis 30 


Horton’ s Universel........ 
Independent 
National Combination 








Sweetlan dis 40 
Skinner dis 40 
“ Independent... dis 40 
Almond Dril ponenenene dis 25 
Morse ish dis 15 
Re ee Sere cqnoaennned dis 30 
Cutters and Reamers. 

Pheweland.......ccsccossececceess coccccccecescosoccess dis 10@15 
Pratt & Whitmey............ccccccceereeeeeeee dis 10@15 
Standard..........ccccccccccccccrcccoccccssesccsscecred dis 10@15 
Brown & Sharpe, Milling Cutters........... dis 15 
Gear Cutters............0.... dis 15 

Crowbars. 

a I a a a acececeeal 8 b 
Tron, steel] Ppoints.......cccccecreceresesceeeeees eb 330 
Drill and Drill Stocks. 

Twist drills... dis 50&10 

Morse woe ‘and. ‘Straight ‘shank to 
I dis se&10 















Morse Taper and ‘Straight ‘shan Larger 
than ‘ape 











Drill Sockets.. dis 25 
Standard........... dis 50&10 
BENIN vicccccccovctes cncosesevesoncecces aconecsed dis 50&10 
Emery. 
No. 4 to No. 54to Flour, C. F. 
150. gr. F. FF. 
g € 2%c 
5c 2%c 
534c 3 ¢ 
6%c 5 c¢ 
Io c 7%4Cc 
Emery Cloth and Paper. 
Barder, Ademnses Me Dicsictetetnsenstavaced dis 40@46 
H. H. Bart dis 40@46 
Detroit 
Norton’s 
Grant 
Union Stone 
Sterling......... dist Hiakiece tassncapcehanparhaaasnesanail 
Vulcanite 
Celluloid 
aa lat 


WHIGREIER,. cccccccceescocccnsesconcene 





NicholsOn..........00..sscereeeeeeees dis 60& 10@60& 10& 10 
sie > SD Pe ie dis 25 
Kearney & Foo dis 60& 10@60& 10& 10 
Black Diamond.. dis 60& 10@60&10& 10 
ATCade........00000 dis 60& 10@62&10&10 
TRISBEO MN’ B.cccesccccocsccoccccccseresccessscocssoecoess is 65@70 
Western is 70 
oes. dis 25 
Grobet’s...... .. dis 30 
Seyackae Bros.’ Hand Cu dis 50 
Hammers, 
BD. B. Weecoccccccccccvsccccccce ccc cossos cocceccese 





Atha new lirt, Jan. 15, 1887. Y Fi 
Heavy ham.uiers and aokaas under —- I 
over 5 Is 14¢c, new list. 
Jack Screws. 
Tllinois Bolt Co. list..........c.sccecsereeeeseeeees dis 70 
Nuts and Washers. 


Bios of bol inches Ya: 5-16 % if % 4 x 
4. 3%3 
wes 136 110 a 5% ie 3 5 
4 
In lots less thon ois bs, +] Sp» add hec. 
boxes add 1c to list. 
ater (wire.) 


Se alaeaaavaaaa pebageanaaseind dis 70 &10 


idet 14,1 
rege be Fs Bi "Malis, # eheg ce card rate 
esibaaoanckanka 2. 


; 30 

Less thes car lots$2.40 
Oilers. 

Tine and Tisr........ccccccccccsssscrcccccccccoses 

Brass And COppec........ecccseccecsreesseeees eneeee dis 50 

Malleable (Hammer’s), No. 1, $3.60; N@. 2, $4.00; 

No. 3, $4.40 ® doz dis 79@10&10 


— Steam. 


a eee eee eeeeeeerereeeeeeee seeeseeees 





dis 60 





seeeeeeeeseeereeseeces 


Boston Beltin 
American Pac oe Hemp 
Russia Packing one 
Italian Packing bed 
Plumbago Piston..............+. 
EIST OBE) ak cs csccenenssonenaaio saaneaah “B Ds0 
Square Flax “ ...... 

Sheet Le aw eddocsendecsossenebooosesoocos my | 
Rxcelsior RB * 


























Picks. 
Railroads, to 6 Bes....... sosuteciiocecocesssees 12 dis 60 
to 7 Ds. $13 dis 60 
Pulleys. 
Iron Pull Walker Lust........ dis 
Medart Pulle _ See “die os 
RB ae dis 55 
Rivets. 
Iron, Thousand, list November 17, aie 
Iron, Ordinary, Cooper’s Block and Gerriage 
list November 17 ovesetindipbanegicaal dis 
Copper dis S0@so&i0 
Rope. 


Manilla, % inch and over 
Sisal, % inch and over .... 























Sand Paper. 
Bis FE TR scnsisnvcoesenseveneson wane eontivion dis 4 10 
ae dis 4 10 
New England | eesece ceed dis 10 
Barton’s Garnet is 20 
Saws. 
Disston’s Circular Ais 45 
Tut icosespeusensasnacsévcecenen « evconscesend dis 20 
™ Scroll ove Net 
Hack Saw Stubs............... dis 20 
a | pesenibas RoRhnesee Santen dis 20 
oe id Star dis 20 
Saw Swages Disston’s dis 20 
pe ge Eg See dis 50 
= Mill, 7 and Drag Saws..dis 40&10 
. WO MNO cvcincs snciertns.anccusd dis 40&10 
we Silver Steei Diamond 
Cross-cut Saws.............. dis 7oc per ft 
“ Dexter Cross-cuts ar: § | 





a Diamond ‘“ 
= Tuttle Tooth Cross-cuts..dis 2 - 




















ai “ Handies.-- petmmienem, | ° ‘ 
Ds: Ss vsccnsetscecscnsevevscosed s age rT r 
Se a a eee ee dis 16c cae 
Excelsior Saw Tool..............sc00e cesses $6 per doz 
Perfection vis nes eonecee 6 
Detroit Saw Works, Girewiar, dovcsientearaeulll dis 50 
_ eee dis 25 
” s SLED intiviccicncedorced dis 45 
Screws. 
Wood Screws—List Jan 27, 1889. 
TURE AO OD cccccacscscccsessessesveces dis 50 
Round head iron eoce dis 40 
Be Se OR ive cnterarcesenstcsecesastnnses’- dsc dis 45 
Square "" niece Wibeiubanageubasbiannmiecceetheens tated dis 65 
Hexagon 3 iecaninee ++ dis 60 
Set C. H.C. .dis 70 
Machine, flat head, iron dis 55 
Machine, round head, Se ee dis 50 
ae 0 guna ales 
IN, MII sinc schntscenpinddcpnbaseueeal 8 75@75&10 
Coach, patent gimlet point =e 





Shovels and Spades. 








Ames’ list November 1, 1885.........c.seeeseeees dis 20 
WII sos ccovcccscesccaseucnsonsacsconssccsosecscecesered dis 5.25 
Hussey & Binns, railroad.............secesees dis cs 
Taps. 
Cards, Hand and Nut to 2 Ti cnscocccat dis 50 
Carpenters’ = 2 i 
Morse - 
Pratt & Whitney ” 
Machine Screw TapB.............ccccee 
Pipe Pha iN ME Eliscacscscanssanscaad 
Stay Bolt Taps.........cccccccsccccssscecees 
I SE Fics csssscesiiesssncsstacccskecoasstcausel di 
Pulley TAps.......cc000 seccsee 
Twine. ae 3B. 
No. 12, Flax Twine, ¥% and &D Balls... aoa 
= 18 Ma -- 574 .- 18e@28e 
“ “ ya dX “ “16e@27¢ 
. a Hemp, 48 & bd os Balls (Spring Twine) So 
* 12K\c 
r2@12i¢c 
15@16c 














Vises. 
Ne Ie 5s covaconiansaubusiisancesponeseeanenasaneanan 
OS SSS ae 
CEI oss cc cccne sccccnsssonossteccecccees 
BteMMeN’S...0..0.cccocssvesecccccsscccccesceee 
Barrett’s.......... 
Miller’s Falls... BR 
NS eee S 
Se er ae 
Maneer’s machinist 
Wire. 
New List, Jan. 18, 1884 
Brass and COPPET.............sseeceeceesseeeeeees dis 5 29835 
— and annealed, Nos. 0@18...dis 7o&1 
vad Nos. 19@26..dis 75@7 
Nos. 27@36..dis 75&10& : 
iia Nos. o to 18, market ist. dis 70& § 
Coppered Nos. 0 oto “ “oe dis 65&: 
Scent market Nos. 0 to I8..........006 cesses we om 
SE EONET cos: :schanssndcdusaasapsoben sneneaesacccanaeaneal 
Tinned Broom Wire.............s+0+ dis jslts@7o& 0 
Annealed Fence, Nos. 8 and 9........0. cesses 75 
Annealed Grape, NOS. 10 tO I4..........sseeseee dis 75 
Stub’s Steel Wire regular............ $6.00@P dis 30 
Wrenches. 
Coe’ s genuian, & cash in ten days............... dis 50 
Pe ES een eee dis 7o&10 
Agricultural Sea cuasaidacusaecbunsseastanranasanasel dis 75&10 
BROCRATICS? . ocncsesnessescsecocancotscnccees dis 55&10,& 3 
Bemis & Call’s Combination ...............0000 dis 35 
Donohue’s Emgineers.........sscseeeseeseres dis 20&10 
Lamson & Sessions Engineers................ dis 60 
Billings & Spencer’s Drop Forged canaauneel dis 10 
ae ll eee dis 10 
Alligator al “ gecenceaes dis 40 
J s . 
Williams, White 
&CcoO., 


Moline, Illinois 
MANUFACTURERS OF 


DROP PRESSES. 


The Forging and Bend 
ing Machine, 


The Bullidoze: 


DOUBLE AND SINGLE 


Punch and Shears 


THE IMPROVED 


Justice Spring Hammer. 











[8 and 20-inch Engine Lathes, 


With splined screw feed, with or without 
power cross feed and rod feed. 


HEAVY, ACCURATE, WELL-FINISHED. 


Write for cuts and prices. We build a complete 
line of foot and power lathes, ano machinists’ 
tools and supplies. Catalogues free. 


THE SEBASTIAN-MAY CO., 


164 W. Second St., CINCINNATI, O. 


Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF 








Mining Machinery, 


improved Band Friction 
Hoisting Machinery, Geared 
er Direct Acting, for round or 
flat rope. 


ro 


Wire Rope Haulage 
Machinery, 


‘Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 
Cages, Buckets, Etc. 


134 N. Main St., AKRON, OHIO. 


Improved Wood-Working Machinery, 
A FULL LINE 


LOW PRICES. 


Planing, Matching, Molding, Tenon- 


@@ Send for Catalogue D. 





ing, Mortising, Boring, Shap- 
ing, Carving, Etc. 


Complete Outfits. 


Write for our New Iiustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, ’N. Y. 
IMPROVED 


Unique Automatic 
Steam Sight-Feed 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured under strong patents, the va- 
lidity of which is acknowledged. 

For Illustrated Pamphlet and Price List fully 
describing above, address 


UNIQUE LUBRICATOR CO., | 
Lubricator - 


ion, Po Mansfield, Ohio. 
and all other mall Active Agents Wanted. Special inducements | 


en, 5 & 
Sines PM an 7 Hg offered Dealers and Jobbers. 














| Lubricator for Station- 
ary Engines. 
Double Cnozxection. 








HERE 1S YOUR CHANCE 


Can any one make better club rates than the following? 


Per Year. 
Scribner’s, Monthly, with IRON TRADE REVIEW, $4.50 
Century, - - sa " “ 5.50 
Cosmopolitan, " “ " a a 3.50 
St. Nicholas, ae af as ‘ 4.50 
Frank Leslie’s Popular, “ a a - as 4.50 
Frank Leslie’s Budget of Wit, as as ne as ae 4.00 
Frank Leslie’s Pleasant Hours, sn af “ a a 350 
Outing, 7 . ni : " 4 25 
Life, Weekly, “ “ as “ 575 
Texas Siftings, ws of “ a as 3.00 


Send your subscriptions to the 


CLEVELAND PRINTING & PUBLISHING CO., Cleveland, Ohio. 
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ALDEN SPEARE’S SON & CO., 
¢ WM. PICKETT, 






Ww. S. COLLINS, 171 Broaoway (suits 24), NEW YORK. 


OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINCFIELD, MAS 


FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING, STEAMING. 


REPRESENTED BY 





CHILION 
3 CENTRAL WHARF, BOSTON, MASS. 
SON & CO., 170 Lake &r., CHIcaao, Itt. 














JONES, Gananogue, ONTARIO. G. M. SMITH, Los Anaetes, Cat. 
KALAMAZOO SPRING AND AXLE COMPANY, Kacamazoo, MicHican. 
8S SEND FOR CATALOCUES. 





HARDWARE MARKET. 


Augers and Bits. 










OMMON AUKETS ANA DItS........cececrevee ooeeee dis 70 
MOI] B.ccscorercersomrersvevoves cries dis 60&5 
Cook’s Douglass Mfg. Co.............. dis 55 


Russell Jennings’ augers and bits.. 
Expansive Bits, Clark’s —— 
Lar Be, FaG.ccccsecsrsscesee 





















Hollow Augers, Ives’ -dis 25&10 
Hollow Augers, Bonney’s Adjust. $ 
GOB. GAB sccscicsccniacisbiitoovsastas saseueunbesonses dis 40&10 
Hollow Augers, Stearns’ Adjust. ® 
a ee : . dis 20&10 
Gimlet bits, common....... per gross $2 75@3 25 
Standard Bit Stock Drills.............. dis 10&5 
Ship Augers dis wicseaieghkselke 
Axes. 
Makers’ and Special Brands— 
First GURTICG cc ccccscoscscsvoyeccsescses Pdox. $6 25@6 75 
QUOT Bia i xdaceiavesuvvieercoxecssssecse esses Pdoz. $5 7 00 
Full polished Sycesdenaes 
Bolts. 
Cast iron barrel bolts.................s000 pennaanie’ dis 70 
Cast iron shutter bolts, etc... 
Cast iron chain bolts........ ....sesee oes 
Ives’ patent door bolt......... ..... 


Wrought iron barrel bolts.......... 
Wrought iron square bolts... 























Wrought shutter bolts......... ........s0008 6o& 
Carriage, common, new list...... ‘ 8 70&12% 
Tire, COMMA, DEW TBE .onccccsccesccecccessessscoss dis 70 
Carriage and tire, Philadelphia pat- 

ROP sénantcnnscotendeneossboncceecssscveceucsbasssubet dis 75&10 
Stove HOMES... ceccecccccescsoscoceovcseseses vesesevsceas dis 62% 
age bolts.. elonaensee cope 60&5 
MOCHIIMC.......ceccnececssessscceses oscsnsenee oul 8 75&1 
WER GR occsccacssccncscss cus secaseceavannaenatined dis i one on 

Buckets, Elevator. 
sionacounnes dis so0&r1o 

Butts. 

Wrought brass ane dis 75&10 
Cant Drea, TOO SCE oisese vicese sisseasenceine dis 33% | 
Cast Iron— 
Fast joint, Marrow............... dis 50& 10&5@60&5 | 
Fast joint, broad...........ssss0 dis 55&10&s5@6o&10 
LOOSE JOINL..........ceccesrercecssseessecees .-.-dis 70 | 
LO0Se JOInt, JAP.........cerecserrcesrrreccoserereeeees dis 70 | 
Loose joint, jap. with acornS..................++ dis 70 
Loose pin, acorns.. ....dis 70 
Loose pin, japanned COTM cones cen sascenccased dis 70 | 
Loose pin, acorns, jap. plated tips............. dis 70 | 
Wrought steel— 
Wrought, fast joint, mar©row............eeeed dis 70 | 
Wrought, fast joint, broad...................0.0+ dis 70 
Wrought, loose joint, broad.................... dis 70 
Table Butts, back flaps, etc.................0008 dis 70 
WRG E TaN TRE sncvccinsconnsecccacsconcsacsoced dis 70 
Light ba a PEPIN 25 ics ceknadussannatuseceanovenasae dis 70 
Loose .. di 
Light loo 





Trace, 634-10-2........ ® pair 1.0 

Trace, 614-10-3........ ® pair 38 50& 10G50& 10&5 
Trace, veg pair 

German Halter Chain, RS ad 1887...dis 50&10 
German Coil, list of June, 1887..dis ahs! 


Galvanized Pump SIREN cs onacen anceseansieea 5 6 
re dis ihe a4 
ack Chain, SS Re is 7085 

Chisels. 
Socket Framing and Firmet................0000+ dis 75 


Socket Framing and Firmer, sos Bros..dis 30 
Socket Firmer and Framing, L. & 





Zo Ep MERMRMEDahccetencnctersaccesacis  senahsent dis 40@30& 
Tanged Firmers... ze 8 ‘ohio 
Cutlery. 

DUM + <sanacacnandacannansseneecceamanabavauan eeccececs eccceees net 
BERCOIION PGB coc csincccsacssconnsosascacascsacnsovasaee net 
Gimlets. 

Pall and QiEe....cccssescenes fenroaseacd dis seeks 

aaaiesasua dis 





Double cut, low list.. 
“Bee” 





sais eeudeaeniaaaeeae ‘8 gross $12, dis oimeaten 
Hangers. 

Barn door, old patterns........... dis 10&10@70 
Climax, (Anti-Friction)............ c.00. cesses dis 70 
SBT. sscsnnnacaniaiascunmarssusaeiniasel dis eee 
Scranton... dis 40 

Tg EL 8 50& 10@60 
Terry’s Patent......... 5in., $12; 4in., es dis so&s5 
BPR MO ss ccconsncosssnccarsevenstsavsrdecercateasenard dis 40&10 | 
oP EE SI REE dis 30@30&10 | 

Horse — 
No. 10 8 
Ausable, $D.. 33 Z 25 é w.dis sshro@agh rok re 
Putnam, , BD..18 19 20 21 23... dis 15 
MORMON vss scusncnza cosets eoceistonane dis pom eee aes Ae 
Horse Shoes. 

Burden, St factory, -scccssazscesascseat>oaseae # keg $4 00 
R.I Horshoe Co., Perkins’ Imp. at 

factory heaeaihahenadindaanuudehasbebanstainaaasees $i keg $4 00 
Mule Shoes, at factory... +B keg $5 00 

Knobs. 

Carriage, , Japanned Repent %® gross 80c dis 6o&10 
Base, rubber = LE EAR dis 7o&10&5 
Hemacite door knobs, new list.....dis 40&10@ 
Door mineral Saahaehaaske paeaaehas eel eaakaatal dis é5c@ene 
Door Por, japanned........c.ssssssesseeses dis 75c@78e 


Door Por. nickle 

Door Por. plated 
Locks, Bolts, Ete. 

P. & F. Corbear, Locks and Bronze Goods. 


Door locks, knobs and latches.........00000: dis 60 
Kecutcheons and keys 








Padlocks and padlock keyS.............s0000 dis 66 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine DION ZE.......eeeeeeeeees dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine Dronze...........eecceees dis 60&10 
Butts’ bronze plated.........-.scssssssssseeres dis 60&10 
Store door locks and latches............... dis 60&10 
BOOTS BOOT HOMGIC sone secvesscacsecconsessvess dis 60&10 
Shutter hinges& flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated.................. is 70 
Flush bolts, genuine bronze...............e00++. dis 70 
Shutter knobs. genuine bronze............00 dis 50 
Shutter bars, genuine bronze................... dis 60 
Sash lifts, genuine bronze.................ceesees dis 60 
Sash pulls and plates, genuine bronze.....dis = 
Push plates, genuine bronze..............+00005 dis 
Drawer pull, genuine bronze................ dis Son 
Letter box plates, genuine bronze... .dis Rak 
WERE OT: Fa vaccda in evi esitnonasnsace cossasosines dis 
Bishop’s Buckeye Sash Locks......@ gross Pe 80 
Plumbs and Levels. 
CERI TM be. scieisscsacevesexs dis 708&10@70& 10&10 
POGKCt LEVEIS. cccceccccseecccoess dis 70&10@70& 10&10 
Davis’ inclinometers................ssssseere dis 10&10 
Pumps. 
Cistern, best makers.................006 dis 50&10@oo 


Pitcher ‘spout, best makers dis 60&10@60&10&10 
Pitcher spout,cheaper goods dis 70&5@70&10&5 
Pokes, Animal. 




















Bishop's I. pe ..B doz $6 co 
8 RS 8 doz $5 25 
ae $B doz $3 75 
TRE B BD TETIOR IT cc esesessccsscosecesvesee $8 doz $275 
Rakes. 
Cast steel.. dis 65&5 
SE I cacestctisicateempecctnstnsecers ‘ose dis 70@70&5 
Razora. 
Fh. 2 OSTOT MOGBE OO viiisicinessiccentiianae dis 20 
Wostenholme & Butcher “04 -dis 10 
ee a a nae dis $9 50 net 
Scales. 
Hatch, Counter, No. 17%.........c00sse00 $B doz $21 00 
Hatch, Tea, No. 161 8 dox $6 75@7 00 
CHATIIOI'S GEOOETR .o cecsecsicscccsne svcdsssoncasted is 50 
pe ye | ee dis 30@30&10 
| Scale Beams, List of January 
| 12, 1882 dis s0& 10@50& 10&4 
| Screw Dr vers. 
| Stanley R. & L. Co.’s Varnished 
IOI ss ciocakecan cegutcacethsuananaeas aaemmanee dis 65&10 
| Stanley R. & L. Co.’s Black Handles..dis 60&10 
| Sets interchangeables............... € doz $18 dis 25 
| a Squares. 
1 RET IE BER vecceccncasncastcocsvivesncs 
ae ane bais 75& 10@80 


Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter............dis 30&10 


Tacks, Brads, Etc. 








New List, January 2, 1888. 
| American iron carpet tacks all kinds 
dis 70&5 
Steel carpet tacks all kinds.................. dis 70&5 
Swedes iron carpet tacks, all kinds.....dis 70&5 
eee eee di 
Swedes iron Upholsterers’ tacks......... 
Tinned Swedes iron tacks.................... di 
Tinned Swedes iron Upholsterers 
| CACKS........00eesererserscrsessersrsesesesssnnenenes di 
| American iron cut tacks....... ae ; 
| Copper tacks.. ee | ry 
| Copper finishing and trunk nails......dis 50800 
| Cigar Dox mails........cccccereseeesseererees dis 45&10 
iis casicistikescosecesnisiccsesaesscnied dis 65 
Hungarian nails and miners’ tacks.dis 624&5 
Gimp, and SS ee di 
- tinned.. ere 
peg SG Es ee ae 
Tinned trunk&clout nails.................. 
RIE SUITED sccnccccceonccceccsencececscsabaseaneed 
FP GRUEEY SEB II Mp sccnnsasenes sh ceacsicrcssssenrscinccenses 
Common and patent brads...............0.« 
Tinned cap trunk nails......................di8 60 








j. M. ALLAN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B ALLEN, Second Vice-President. 
J. B. PIERCF Secretery and Treasurer. 








GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O 


A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


J. B. WOLCOTT, Special Agt., Akron, O 
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- eee ‘ . 
” ca DESICN is approved by all practical men. 
4 Ret STRENCTH is ample where principal strains are. 
oO °354 DRIP CUPS are lifted free without spilling any oil. 
< “4¢., ADJUSTING SCREWS are made a good fit. 
£3° BOXES are easy to fit up and will not throw oil. 
=o BOLT SLOTS are long enough for good adjustment. 
e* SIZES are marked on every casting. 
< ———— 


Special Prices tothe trade. TRY THEM AND SEE. 


SAMUEL C. TATUM & CO., 260 Water Street, 


CINCINNATI, OHIO. 


ALSO MACHINE-MADE PULLEY CASTINGS. 


Hee CASE CALERA CCP ED @ TLaumnt, 


OUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 








Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 














4@-Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE (CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 








Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC. 


Hulet, Holmes & Co. 


MANUFACTURERS OF THE 


_ 
| Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
lar and price list. HULET, HOLMES @ CO.. 
Berga, OmI0. 


| 
| 
| Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
| 
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the double dagger ({) irregularly. 


Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 






















































































Columbia Injector Co., Cleveland............... 
Penberthy Injector Co., Detroit, Mic x 
Detroit Lubricator Co., Detroit, Mich. 

















PaGE 
Animal Pokes— 
A. W. Bishop, Berea, O............sceressesseeeeeres 12 
Bath Tubs - 
*Michigan Bath Tub Co.. Homer, Mich.... — 
Blowers— 
Buffalo Forge Co., Buffalo, N. Y.........-++++ 19 
Boring Machines— 
*J. H. Osborne & Co., Union City, Ind..... 10 
Bolts and Bolt Machinery— 
Hotchkiss & Upson Co., Cleveland ............ 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
DORE ...ncicccccsnsesesecmipnenatsupningeecssececeasccscensence 16 
*Seaton Mfg. Co., Cleveland..............sssesse 8 
Brick and Tile Machines— 
D. J. C. Arnold, New London, O........4...... 8 
Beltings— 
Akron Belting Co., AKron, O......s00cecceeeees 10 
Belt Holders— 
*W. R. Santley & Co., Wellington, O........ — 
Bollers and Boiler Attachments— 
J. C. McNeil & Co., Akron, O.........ccsssereeees 16 
Enterprise Boiler Co., Youngstown, O...... 16 
Unique Lubricator Co., Mansfield, O........ 14 








Wm. B. Pollock & Co., Youngstown, ma. 


Alliance Steam Boiler Works, Alliance,O 16 
Bolt Cutters— 
H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 
Cuyahoga Manufacturing Co., Cleveland. 12 
Bicycles— 
Losier & Wost, TOlEAS, O..<cccccrccrcccrcessccccese 16 
Car Axles— 
B. Barrett’s Sons & Co., Wooster, O......... 15 
Chaplets— 
Forest City Machine Works, Cleveland... 11 
Charging Barrows— 
G. C. McNeil, Akron, O.....cccc..ccccssereseeceerees 13 
Coal and Coke— 
Pittsburgh & Wheeling Coal Co., Cleve- 
Lam....c.cce coccceeee 13 
Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O.............0+. 18 
Harmar Foundry & Machine Co., Har- 
mar, O......+00 ° 18 
Car Wheels— 
Bowler & Co., Cleveland.......... ... ccceee cocccccce FO 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O......00.cceeeree IS 
Damper Regulators— 
*Curtis Regulator Co., Boston, Mass....... 19 
Die Makers. 
Avery Stamping Co., Cleveland......... peatasen ae 
Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 12 
Huntington & Lunt, Cleveland.............. oes 15 
*Lodge, & Davis Machine Tool Co., Cin- 
ITE TI ins cui seoicrnnnbie pigtbapmadsescehaseousacebe 20 
W. F. & John Barnes’ Co., Rockford, Ills.. 12 
Drop Presses— 
Williams, White & Co., Moline, Ill............ 20 
Engineers and Contractors— 
BR. H. Jones & Co., Cleveland..........:ssseeeeees 18 
E£levators— 
L. 8. Graves & Co., Rochester, N. Y.......... 11 
Explosives— 
Hercules Powder Co., Cleveland...............+ 19 
Electrical Manufactures— 
leveland Electrical Mfg. Co., Cleveland — 
rush Electric Co., Cleveland..............s0+« 12 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 10 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland......................008 18 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 
(ININND. IEE conatens concopatensgnahaapuinsneheciacenets 20 
W. F. & John Barnes’ Co., Rockford, Ill... 18 
Engravers and Klectrotypers— 
Eclipse Electrotype & Engraving Co., 
OSS RR A FP SR 20 
Murray & Heiss, Cleveland.................sss000 17 
Union Electrotype Foundry, Cleveland.... 11 
Engines (Steam) 
Kilby Manufacturing Co., Cleveland.......... 20 
KE. H. Jones & Co., Cleveland................s00 18 
*Chandler & Taylor Co., Indianapolis, Ind. 12 
The Westinghouse Machine Co., Pitts- 
hg! = Ni sias bdnadlcdacsenabsakeetaouhansnns ehbeteensesee 18 
Geo. Worthington Co., Cleveland.............. 18 
Cleveland & Hardwick,Erie, Pa................ 18 
=. Leffel & Co., Springfield, O................. 18 
m Tod & Co., Youngstown, O................ 18 
Skinner Engine Co., Erie, Pa...............cc00 18 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, I11.............000+ yeowenesencsseces 18 
Van Duzen Gas Engine Co., Cincinnati, 
epcccccesccccccconcoccosos co escococooccnoooosocoocsoccosccesce 18 
Engines (Hoisting)— 
John FP. Byers, Ravenna, O.........0c.cccccccscees 8 
Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 16 
*Curtis Regulator Co., Boston, Mass......... 19 
Standard Regulator Co., Buffalo, N. Y...... 19 
Ejectors— 
Yames Tenks, Detroit, Mich...................0.+ 12 
Flue Cleaners — 
Crescent Manufacturing Co.,Cleveland 16 
For Sale— 
Foundries, Furnaces, Machixery, etc........ 16 





Files, Makers of— 


Reynolds Bros., Columbus, O............ ...... 20 

A. & H. Gough, Cleveland.................scec00e 12 
Forges— 

Buffalo  ~ Co.,; Buflalo, IW. W.....cceorscovee 29 

Cleveland City Forge & Iron Co., Cleveland 19 
Foundries— 

Bowler & Co., Cleveland..............ecse00+. 10 & 16 

Taylor & Boggis Found 


Co., Cleveland... 16 
Curry & Co., Meadville, Pa.............ccsee0e 16 


Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 


Dayton, O 
Laidlaw & Dunn Co., Cincinnati, O... 





Armstrong Bros., Springfield, O....... 12 

KE. H. Jones & Co.. Cleve PERT... cccnccivecsscceseee IB 

Cox & Morrison, Wheeling, W. Va ............ 12 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich.............. cccovee 32 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 19 
Galvanizers. 

Avery Stamping Co., Cleveland................. 10 


Gas and Gasoline Stoves— 
Schneider & Trenkamp Co., Cleveland...... 11 
Hangers— 


S.C. Tatum & Co., Cincinnati, O............. 15 
Hard ware— 

W. Bingham Hardware Co., Cleveland..16 & 1 

Geo. Worthington Co., Cleveland.............. 


I 
Bronson Supply Co., Cleveland.................. I 
Hydraulic Jacks— 

Philip S. Justice & Co., Philadelphia, Pa.. 17 
{ron and Steel Rooting— 


° 


Sykes Iron Roofing Co., Niles, O............... I 

Cambridge Iron Roofing Co., Cambridge, 
SPREE cudidees Seas anehiehansesvadibniuniemigmaseetginvosips 19 

pet Bee Roofing Co., Cleveland . 

Stan 





rd Iron Co., Bridgeport, O............... 9 
Thompson Seemedhctartar Co.,Cleveland, 19 
W.G. Hyndman & Co., Cincinnati, O........ 19 
*Merchant & Co., Philadelphia Pa............ — 


Iron (Malleable)— 
Sweet & Clark Co., Marion, Ind.........000.0065 13 
Iron Ore, Bar and Pig Iron— 


Dalliba, Corrigan & Co., Cleveland............ 13 














Tuttle, Oglebay & Co., Cleveland............... 

J. H. Outhwaite & Co., Cleveland..... 

Condit-Fuller Co., Cleveland, O................. 13 

Pickands, Mather & Co., Cleveland....16 & 13 

Hussey & Pomeroy, Cleveland......... ....s000 13 

H. N. Hill & Co., Cleveland 

a Re ee 13 
Illuminating Apparatus— 

Keegan & Halpin, New York.................... 9 

Wheelock & Crichton, Chicago, II1............ 10 
Lath Mills— 

D. S. Abbott, Olean, N. Y......ccccccrecses ecccceree IF 
Lumber— . 

Martin & Barris, Cleveland 16 
Lathes— 

Sebastian, May & Co., Cincinnati, O.......... 14 

H. L. Shepard, Cincinnati, O................0000 12 

*Lodge, & Davis Machine Tool Co., Cin- 

I iocnecescdssemsscscecsmnbonesccotseccesocsenneosss 20 

Lifting Jacks— 

F. M. De Weese, Chillicothe, O....... .. comme 27 


Mantels, Grates, Etc.— 
Conger & Collins Mantel Co., Cleveland... 20 


Manufacturing Sites— 


Chas. G. Eddy, Roanoke, V42..................008 8 
*Muncie Natural Gas Land Improvement 
ER EO RR DAs 9 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
Akron, O....... aS 14 





Machinery (Foot Power) 

W. F. & John Barnes’ Co., Rockford, Ill... 18 
Machine Shops— 

Webster, Camp, & Lane Machine Co., 





PE: SRE 16 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland............ 16& 20 


Garvin Machine Co., New York............s000+ 13 
Office Furniture— 


Burgess & Fish, Cleveland............... cccccecee 37 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 15 
Patents— 

Osborne & Co., Cleveland..........cccssesseeesceseee 9 





*Thos. P. Simpson, Washington, D. C...... 16 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland...............secsoe II 
Power Hammers— 

Philip S. Justice & Co., Philadelphia, Pa.. 17 
Pumps (Steam)— 








E. H. Jones & Co., Cleveland 1g 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Hamar Foundry & Machine Co., Hamar, 

© ccccocesencocccccooosnncocesesdeccsenacecscnscosessccesosccsse 18 

Rumsey & Co., Seneca Falls, N. Y on 

Van Duzen & Tift, Cincinnati, O............... 13 
Pipe Coverings— 

A. Wyckoff & Son, Elmira, N. Y.............. 12 
Planers— 


Parkin & Bosworth, Cleveland.................. 20 
Post Hole Augers— 
*J. H. Osborne & Co., Union City, Ind...... 16 


Punching and Shearing Machine— 





Williams, White & Co., Moline, I11........... 14 
Pulleys— 

Geo. Worthington Co., Cleveland ............ 18 

8. C. Tatum & Co., Cincinnati, O............... "5 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 9 
Paint— 

Iron Clad Paint Co., Cleveland............. aeiee 38 

Nubian Iron Enamel Co., Chicago............ 10 


Perforated Sheet Metal— 
Harrington & King Perforating Co., 
SS ERR RE Seay Re 
kKolled Steel— , 
Wilmot & Hobbs Mfg. Co., Bridgeport, 
ae 


10 


Couns 








Railroads— 
Time Tables, Etc............ poneesbeoseonssecseesce woe EF 
Railway Supplies— 


DO wWie® Br Go. CLEVER. .cccccesiccceescocsveceseee 10 
Cleveland City Forge & Iron Co., Cleve- 
land...... : 19 





Forest City Machine Works, Cleveland..... 11 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... 19 
Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comt........cseeeree 15 


Type Founders— 
Franklin Type Foundry, Cincinnati, O... 9 


Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland.................. 16 
Saws— 

Detroit Saw Works, Detroit, Mich............ 14 

Peter Gerlach & Co., Cleveiand................. 17 
Shapers— 


*Lodge & Davis Machine Tool Co., Cin- 





SIE. Unban dinichnwevtusdesesdnaisaseiavees atisesrenss 20 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Sheet Steel— 

Standard Iron Co., Bridgeport, O............+ - 19 


Steel Castings— 





CLEYELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts. Washers, Carriage,’Vachine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Carriage Bolts. 


VHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 


Coal, Iron and Ore. 
CKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 




















Foundries. = 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 


AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 














Hardware and Iron. 


M. BINGHAM HARDWARE CO., THE 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


COM iacturers 0 ROLLING MILL CO., manu- 








a facturers of Steel and Iron Wire and Steel 
re. 








Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 


| oo & BOSWORTH, gand 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Sccabwantiechvs 10 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland 10 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 10 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 

*Standard Tool Co., Cleveland..............000 — 
Turnbuckles— 

Cera City Forge & Iron Co., Cleve- 

Centrai Iron & Steel Go., Brazil, ind... 19 


Tackle Blocks— 
—— Iron & Engine Works, Detroit, 





SII esha Sacasiitaeieesanisadicuaasiiees: vaddiasesséscas cose 20 

Water Columns— 

Reliance Gauge Co., Cleveland.................. II 
Window Blinds— 

Hartman & Durstine, Wooster, O. 12 
Wire Goods— 

*F. Powell & Co., Toledo, O......... sabiedadbiaese 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wire Screens— 

E. T. Burrowes & Co., Portland, Me......... 17 
Window Ventilators— 

Theodore Bury, Cleveland .............ccceese000 8 


Wood-Working Machinery— 


D. S. abbot, Olean, N. Y.... 
Frank & Co,, Buffalo. N. Y.............. fa 
Standard Mig. e., oot. Carmel. . Y11...<scc0 12 
Indiana Machine W.rk, Ft. Wayne, Ind 











For Sale. 
NE OF DUNN ’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 





: J : : The Crescent 
ngineers’ Specialties, ‘vsvricatis 
Compoun 

and Automatic Grease Cups will effect a saving 

of 75 per cent. over oil. Investigate their 

merits. CRESCENT MFG. CO., Cleveland, 0. 

PATENT ington, D. C. No attorney’s 

fee until Patent cbtained. 


Write for Inventor's Guide. 





THOMAS P. SIMPSON, Wash- 





For Sale. 


A First-Class Small Machine Shop, 


Employing 6 men the year around, good 
business, on new work. Within lese than two 
hours’ ride of Cleveland. On leased ground. 
Will be sold at a bargain. Satisfactory rea- 
sons given. Address J. E. R., care Trade 
Review. 


















BICYCLE 


TheBesy 24IN-SAFETY Ever MADE 
ADJUSTABLE IN EVERY BEARING 


AGENTS WANTED 


CATALOGUE DESCRIBING OUR FULL LINE 
OF WHEELS SENT ON APPLICATION. 


YCLE , i 
LORIERYORr Bre C 


























Stee] Stamps and Stencils. 


| ee ow of J. H. &CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


We “aheat J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP & LANE MACHINE CoO., 
Founders and Machinists, 12 Main st. 


























Alliance, 0. ro 
LLIANCE STEAM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 











Meadville, Pa. 


tee! & CO., general jobbers in Castings 
of all kinds. 











Youngstown, O. 





NTERPRISE BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, Oi 
and Water Tanks. 


THE GEM POST HOLE AUGER, 





LATEST AND BEST 


on themarket. This 
Auger 


Bores Rapidly 


: AND IS 
| Easily Operated. 


It will open wide when 

dumping the dirt, which 

| may be entirely removed 

| from the hole, whether 

wet or dry,fine or coarse, 
by closing blades. 








Send for Price List and 
Circulars. 


J. H. OSBORNE & CO. 


Manufacturers, 


UNION CITY, IND. 


Keep a Record of Your Insurance 








By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 


Cor. Wood and St. Clair Sts., 


CLEVELAND, 0. 
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4. B. BROWN 
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“Tem Iron TRapDp Review. 











STLYE, 
& CO. 
EAST HAMPTON, CT. 


We allow One Dollar to every purchaser 
sending us this advertisement. 





A Gye 


(lopadiax : 


THE [MANUFACTURES AND PRODUCTS. § 
OFTHE UNITED STATES, 
omprises EveryAsticle made inthis @ 
Country -Indexed and Gassified-and @ 
under each article the namesand addresses @ 


of” 
THE BEST MANUFACTURERS. @ 


@mplete in One Royal Octavo Vol.of over 1000pp. @ 
Frice inCoth,$5. in Leather.$7. : 


INDISPENSABLE 
to Buyers of Articles inalllinesand @ 
Invaluable as a Statistical work. e 


- Orders received at office ofthis Paper- @ 
ee20e0e200000000000008 





wiRE 
SCREENS 














Ht agzene 
retires) LARGEST 
WSR, 

















Our Improved Window and Door Screens are 25 years 
in-advance of ordinary kinds. They are made of 20 kinds 
and colors of wood (beautifully finished), specially fine 
black enamelled wire netting and handsome hardware. 
Our Window Screens slide like a sash, and may be used 
at top of window as well as lower part. We have 
screened more than 10,000 of the best houses of 36 states. 
Do not disfigure your house with cheaply made Screens. 
We sell direct to owners of houses at Rowen wholesale 


prices, If you want to buy Screens and will write us 
number needed, and mention this paper, we will send 
you our catalogue, samples, prices and directions. 


E.T. BURROWES & CO., PORTLAND. MB* 








BURGESS & FISH, 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2229. 





jowEST PRice 


FOR THE BEST AND Mi ILI 


GANG PTB oan 


D. S. ABBOTT, OLEAN.NY 


Please mention this paper. 











TRAVELERS’ RECISTER. 


Standard Time. 
Mt. Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. “Flyer” 540pm 810am 
Akron, Col. & Cin. Night Ex- 

PTCIB ov vesccresncccsees coccescosesccees 7ooam S8oopm 
Akron, Col. & Zanesv’e Ex...1250pm tr1o5spm 
Akron & Orrville Accom...... g940am 325pm 

The 8p. m. train runsdaily. Elegant Pull- 
man Palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erle Raliway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 
3am *%825am 


N. Y. & Pitts. Express....... ts 
Fast N. Y. & Pitts. Express*io 55 a m 


oo pm 
Mahoning Accommo......... 40am 
Pittsburgh Express............ 25pm 
Youngstown Local............. oam 
Mahon’g div. & Pitts Local *I11 40am 
Mahoning Val. Accom........ 14 30pm 
Pittsburgh Express............ I20pm Illopm 
New York Express............. MN 0D ON. <ccsihonea sdgpens 

*Daily. tDaily,except Sunday. [Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:50 @. m., 11:10 a. M., 1:30 Pp. M., 3:00 

-P. M., 4:40 p. m., "5:45 p. m., 6:20 p. m. 10:35 p. 


m. 

Newburgh—:15 a. m., 6:50 @. m., II:10 @. m., 1.30 
P. M., 3:00 p. M., 4:40 p. m., *5:45 Pp. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:308. Mm., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., *8:t0 a.m., 10:30 @.m., 1:05 p. 
M., 2:35 p. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburgh—-6:00 a. m., 7:15 a. m., *8:10 a. m., 
10:304. M., 1.05 p. M., 2:35 p. Mm., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Rallway. 


For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... 745am 25pm 
Marietta PUD cchseanscesoue ti1isam  f225pm 


Valley Junction ress... 415 pm *Ilo 25am 
Cleve. and Canton Express *7oc pm {820am 
*Daily. Daily, except Sunday. 
Wm. THORNBURGH, ‘é 
Gen. Manager. 


Cleveland, Lorain and Wheeling. 
All trains arrive and leave the Union Depot 
as tollows: 
Depart. Arrive. 
Whesiing Bageses ececeecccesscees 645am 655pm 
Uhrichsville Express............ 400pm g920am 
TOWNSEND Gen. Mang’r. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 





Depart. | Arrive. 
For Pittsburgh, Balti- 8 coam| d525am 
more, Washington, Phil. Io5pm| 12sopm 
adelphia and New York.) dir 1opm 
8coam| I250pm 
1o5pm 





Wheeling and Bellaire. 


Alliance Accom............. 
Ravenna Accom............. 





d Daily. *Except Saturday. Other trains 
except Sunday. 





—- Ts. 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South, 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A. T. WIKOFF, 


W. K. RICHARDS, 
Pres. and Gen. Mgr. G. P. 


&T.A. 





For Sale. 


—_ONE— 
Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW. 
















FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 ies sHorTER BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD wMILEs SHORTER AND QuicKER DD 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of conne-ting lines, 
East, West, North and South. 


GEO. W. SAUL. W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


AAURRAY & Hey 


“THE BECKMAN” Ss 
.204'SUPERIOR'ST: gy, 


LEVELANY’ 























JUSTICE’S IMPROV ED 


“Dead Stroke” Power Hammer. 


Made in 5 sizes. 15 Ib. to 250 h. Ram. 
Unequalled for die work and 
General Forging. 


Philip §. Justice & Co., Philadelphia, Pa. 

















PITTSBURGH AND LAKE ERIE 


RAI LROAD. 
“Cleveland & rittsburgh Short Line,” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, 

The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARK, 
Gen’l Supt., G.P.& T.A. 


Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, none 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 








’ 








Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprnson, Receiver, JNO. J. ARCHER, 
Columbus,O. Gen’l Pass. Agt 


THE MOSHER 
Lifting Jack, 


NINE SIZES 


Ranging in capac- 
ity fiom 


6 to 20 Tons. 


F. M. DE WEESE, 


Manufacturer, 
CHILICOTHE, Ohio. 











THE FAVORITE 
—AND— 


PICTURESQUE ROUTE 
—To— 


= New York, Boston 
y and the East. 


The shortest anc 
quickest Route to Pitts. 
burgh, Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct 









Depart. 
No. 62, Accommodation...............se000 t 605am 
No. 72, New York Express.........c.sss0e- 8i0oam 


No. 72, Fast Pittsburgh Express....... *8i0am 
No. 64, Fast Pittsburgh Express.........* 300 pm 
No. 66, Mantua Accommio.................. *420pm 





Baggage checked through to all points East. 


Through tickets and information regarding 
the route can be obtained at office, 141 Sa ot 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TucKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, “ar Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 
TOLEDO 
—AND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Mariette. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 


AS. M. HALL, 
Traffic Manager. 


Gen’! Pass. Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. S. A. 

























‘Term Iron Trape Revirw. 


WESTINGHOUSE 













SELLING DEPARTMENT IN THE UNITED STATES, 


COMPOUND, CONDENSING OR 








EW YORK, 17 Cortlandt Street, 
as STON Hathaway buil “Chueh, ere 
16 Sizes, 6 t0 6002. P. Not yet equaled by any form of Engine for PITTSBURGH, vaste house Building, 
e 
HIGH FUEL DUTY Al AND SIMPLICITY. PHILADELPHIA, 608 Chestnut St., MR. ay = & Co. 



































sT. LOUIS, 
511 NORTH FOURTH ST., 


WESTINCHOUSE, CHURCH, KERR & CO. 


SALT LAKE CITY, 2595S. Main St. Utah & Montana 
BUTTE, MONT. E. Granite St. ere oe 


STANDARD. %%%," Sst 
8,000 in use in all parts of the Civilized World. 


JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. 





ENGINES 


















‘ SAN FRANCISCO, 21 and 23 Fremont St., Parke & 
wien AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 1 PORTLAND, OR. 33, 35 N. Front St., Parke & Lacy Mch. Co. 
el Economical, Reliable, Over 300 soid the first year. BS If] TAY aC Ne ). CHARLOTTE, N. C. 36 College St., The D. A. Tompkins Co. 
All gbe pe spare bails qirigily to to Ga Gauge, with Int eable Parts. AAs tee a Imp. & Mch. Co. 





io! PITTSBURGH.PA.U.S.A. Kiauitcsot bce 


WILLIAM TOD & CO., Youngstown, 0. wc EN NE ORKS. 








THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. | | | Ii Ne AM ENGINE 


pee: 
ERIE = oN NL 

















OVER 3400 IN USE. 


Manufacturers of PORTABLE@STATIONARY 


eee sen 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 
= C.R. VINCENT & CO., (5 Cortlandt St., N. Y. 


Hydraulic Cranes and Accumulators. 
| @@ Heavy special machinery generally. Send for illustrated catalogue. 








H s 
STEAM ENGINES, sprpeiant.tina'Somvpousste 
3 to 26{Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, ~ ~ SPRINGFIELD, O 


a» 
>\ 


€ Peeve Seen’) CIN GIN NATI, O. ( 








Otto Gas Engine Works, 


SCHLEICHER, aioe & CO., —— 
Horizontal OTTO Gas En 





SIZES: 1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 














“Sy Mationitc, Bo iLER-VWWoRKS- > 
pipes Spokes qRUSSES, aches 


sole Roof * ROLLING MILL WORK. 
es POLLOCK 0. YOUNGS TOWN, O. 


HEADQUARTERS 


—FOR=——= 


WOOD SPLIT PULLEYS. 


A large stock of the 


Milburn, 
Best in the Market. 


Engines and Boilers, Shafting and Hangers 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


)| THE GEO. WORTHINGTON CO., 
a ee 








Barnes’ Fatent E'ocot Fower Machinery. 


Compicte outfit for Actual Workshop Business. Lathes for Wood or 
Metal. Circ Saws, Scroll Saws, Furmers, Mortisers, 
Tenoners, Etc., Ete. 

Our Patent Velocipede Foot-Power is without question the best yet 
applied to Lathes. Read a few expressions from those asing them 

“do not see how your lathescan be produced atso lowcost.” ‘The 
velocipede foot-power is simply elegant.” “Can turn * whole day, 
and feelas little tired as though only walking around.” “In regard 
to the velocipede foot-power, I consider the lathe without an equai.” 
“I sat at the lathe for 11 hoars, cutting off and threading 144 steam 
pipes. Those whosaw it declared it equal tol5 hour jobin machine 
shop.” “‘Usingthe velocipede foot- power, the operator can holda steady 
hand for doing the work.” ‘For doing actual uainess, the lightest or 
the heaviest, give me the velocipede foot. power. “The 434 Lathe is 
equal to any costing twice the money.” ‘‘What astonishes me is, how 
og can make machines to pay you for sosma/] sum of money.’ “The 

o. 6 Lathe is the most perfact tool I ever saw for tae money. “Tcan 
do double the amountof work on the velecipede, that I can on any 
other style vf fvot-power lathe.” ‘There is no tax on strength, the 
~ body is at rest, steady, the hands and attention free for the job 
“The velocipede.—It is the best fuot-power of any for lathes. * 





’ 














} Tra desired, these saeahinea will be ae ON TRIAL. The purchaser can have ample time to test 
bf a rm a r el u n d ry & M a Cc hi H n e Cc O. them in his own shop and on the work he wishes them to do. ecaelaaien Catalogt and Price- Lint st 
| Free. « F. & JOHN BARNES CO., No.827 Kuby S8t., Rockford, Ill. 





Hoisting Engines. STEAM PUMPS. 


Derrick Feet. i General Machine ana | E, Hf. J Oo N ES & co 
Derrick Powers. Foundry Work. "223 and 228 River st, CLEVELAND, 0. | WAIN DUBAESN 


ENGINEERS «> CONTRACTORS, | GAS & OAC ENGINE 


OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 














Steam Plants complete, including 
Pumps, Heaters, Engines, Boilers, etc. 





















GASOLINE. 
W. W. BRISBEN’s Patent Fmery Wheel RELIABLE AND 
Rerd Cuts vec Wolte , ECONOMICAL. 
ters, Brass sis: Fully Warranted 
Taiiis |. a oa ie oS et ’ VAN DUZEN 
Works, HARMAR, O. MARIETTA, OHIO. | Price $3.00. Cuevetanp, OnI0 O &. A. See © Sesetine Supine Ce. 


34 E. 2d St. , Cincinnati, O, 























anted 
EN 

ngine Co, 
nati, O, 








THe IRoN TrRape Review. 








IRON & wo TEEL ROOFING. 


MANUFACTyp. 


CORRUGATE = RIMPED SIPING EILING ETC, — 


~W.G.HYNDMAN & CO." 





AGENCIES. 
NEW YORK, 109 Liberty street. 


Regulators for Steam, Water, 
Air, and Pump Pressure, 
STEAM TRAPS, RETURN TRAPS, 
PHILADELPHIA, 2035 N. Front st. DAMPER REGULATORS, 
MINNEAPOLIS, 210 South Third st. SEPARATORS, 
CHICAGO, 218 Lake s¢, and aap Specialties for the economical 
se of Steam. Manufactured by 
THE CURTIS REGULATOR Co. 


85 Beverly Street, Roston. 





CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 


Plain, Rolled, Crimped 

* i Edge, Corrugated and Bead- 
PATENT SV AS ed Roofing, Siding and Ceil- 
ng. 


y= Be RO ING PURE STEEL A SPECIALTY. 


a@Send for Descriptive 
Catalogue 





Wrought iron open hexagonal turnbuckles. The only buckle made that has 
aa 


a perfect wrench Made from charcoal 
hold. ssteaiiiee miele iron. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


a@Sole Manufacturer. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
CHEAPEST. 
The list retail price of this Buckle {s less than one-half the wholesale 


price of inferior goods when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON co.. CLEVELAND. Onio. 











\ BLOWERS X EXHAUSTERS. / 
JAEATING FURNACES, HAND BLOWERS 
AND BLACKSMITH DRILLS. 

















REDUCING VALVES: 
PRESSURE 
REGULATORS 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 


New York Office, H. C. Mechling, 81 and 83 Fulton street. 
Kansas Citv Office. A S. Chamberlin. 710 Wyandotte streeet. 
Chicago Office, J. W. Ross, 123 Dearborn street. 

St. Paul Office, Charles Nelson Supply Co., 418 Wacouta street. 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 





Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





GARRY IRON ROOFING ¢ COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron Rufing, Crimped and Corrugated Siding, fron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 

No. 152 MERWIN ST., CLEVELAND, OHIO, 

*@ Send for circulars and price list Yo. a 


GORRU GATED 








Stump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


EXnown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining ‘Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohie. 


J. W. WILLARD, Manager, , 





urn ULES, 
THE @REAT STUMP SND ROCK 


ANNIHILATOR. 





All my _ Iron 
and Steel is re- 
rolled and box 
annealed, well 


SYKES'’ 
IMPROVED 


Best Roof inf 
the World. 
}Suitable forall 
classes of 
buildings. 
Easy put on. 


SYKES IRON ROOFING CO., NILES, OHIO. 


Send for Circular and Price List, and mention this paper. 


4 


Taivonywo> 





ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 


Mention this paper. 
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THE ee oe ook HANGE 


PATAPAL 20.78 © “ROBSUED LUCY 8, 78 


R 








NO IRO RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 










Ask pees pane for them, and if he’ cannot “sup- 
ply you, address 


The Taylor & Boggis Fay. Co., 


CLEVELAND, OHIO. 





SCI. V7 EL. L.’sSs 


7. 
PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 






we MA Wg” L 




















OVER 3,000 OF THEM IN DAILY USE. 











This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 






ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 












OLD 
1874. 





sm ron arwocue. Cop, Lake & Kirtland Sts,. Cleveland, 0. 0), ware ron vscoor, 


A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting 
saved to machinists, builders, con- 
tractors, butchers andothers. Ad- 
mitted to be the greatest improve- 
ment ever made in tackle blocks. 
The cheape tin the market. Sent 
on trial. Write for catalogue. 


Fulton tron & Engine Works, 
17 Brush St., Detroit, Mich. 
Established 1852. 






RELIABLE 


CLEVELAND TWIST DRILL CO., (see. 



















The Kilby Manufacturing Co. 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
; our Plant one of the largest and 
= best equipped in the country. 

We are now prepared and have 
= acilities for — Foundry and 

“achinist work of every descrip- 
fF ion. Shall be glad to furnish 
stimates on application for En- 
zines, Boilers and other heavy 
~echinery 








C. H. COLLINGS. C. H. PRITCHARD. 


THE 


CONGER & COLLINGS MANTELCO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 
Gray Planers 


24”, 26’, 32 36”, 42” and 56”. 
Any lergth of bed. Address 


Parkin & Bosworth, 


CLEVELAND, OHIO. 
REYNOLDS BROS., 


MANUFACTURERS OF 


| Hand Cut Files 











TOLEDO 


WIRE & IRON WORKS, 


Manufacturers ot 


AND RASPS. Brass and Wire Railings, 
ial ; j 
We ookiett ie Wire and Iron Fencing, 


Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


133 & 136 N. Water St., 


COLUMBUS, OHIO. 





And Builders’ Wire and Iron Work of every 
Description. 


F. POWELL & CO., 


TOLEDO, OHIO. 


The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
J, WENDEL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 8 COLUMBUE, O. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 
liet 











C Ll PS | Tae CLARK 


LECTROTYPE 


eed NCRAVING CO. 











THE WILMOT & HOBBS M’F’C CO. 


MANUFACTURERS OF ALL GRADES 


COLD ROLLED STRIP STEEL, 


BRIGHT smootH SURFACE AND EVEN GAUCE ALSO _ANNEALED. 


COILED IN UNEXCELLED 
100 to 300 Feet FOR 
— DRAWINGPuRPOSES ~ 





STRAIGHTENED KEYS, 
AND 


CuT iN SHORT 
PIECES. 


ParTs OF SEWING 
MACHINES, &c. 


SHEARED TO WHERE A 


Exact WIDTH AS Goop SURFACE 





NARROW AS FOR 
ONE QUARTER = PLATING, &c. 
INCH, A DRAWN STEEL. spy iS DESIRED. 





GRDERS FILLED PROMPTLY. LARGE STOCK ON HAND 
OF PARTLY PREPARED C. R. STEEL. 


BRIDCEPORT, CONNECTICUT, U. s. A. PLEASE MENTION THIS PAPER. 








Shapers, Engine Lathes and Drills. 
LODGE & DAVIS MACHINE TOOL CO., Cincinnati, 0. 


SHAPERS, 15”, 20”, 26”, 32” Stroke. 
ENGINE LATHES, 17”, 19°, 21", 24”, 27", 38". 
20-inch Upright Drills. 25- -inch Back Geared, 
24-inch and 

28”, 32" came 40” Power Feed Drills. 








WRITE FOR PRICES. IT WILL PAY YOU. 


NEW YORK: 64 Cortlandt st. BOSTON: 23 & 25 Purchase st. CHICAGO: 68 & 70 So. Canal st. 


®@ USE THE 'BEST. “S 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have only two i Hy to operate, only one after 
water valve is adjusted. The uire no watching, as they 
RESTART AUTOMATICALLY if Led is broken. They lift 18 to 
20 feet, and hot gpes don’t affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera- 
ture. he working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTOR CO. 


DETROIT. MICH. 
C. H. PRESLEY & CO., Agents,[Cleveland, 0, 
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